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The Norton Serew-cutting Lathe. 


In our issue of March 24, 1892, we illus- 
trated a method of arranging the change 


cears of a lathe so that any one of them 
would be at once available for changes by 


the simple movement of a lever. This, as 


we stated at the time, 
is the invention of 
Mr. W. P. Norton, 
who has since become 
superintendent of the 
shops of the Hendey 
Machine Company, 
at Torrington, Conn., 
who are now build- 
ing a high-grade 
lathe which we here- 
with illustrate, and 
of which the device 


the thread is always correctly engaged re- 
gardless of its pitch. 

This reversing device is not new, but is 
not generally used; it forms no essential 
part of the other improvements upon the 


lathe, but has been adopted in the belief 


that for many jobs of screw cutting it is the 





referred to forms an 





important part. We 
give a general view 
of the lathe and also 
some views made 
from working draw- 
ings, which will 
take the construc- 
tion and method of 





operation easily un- 





derstood. 

It will be noticed 
that the pinion which 
drives the gear train 
is outside the rear 
bearing and engages 
with an intermediate 
(a) which can _ be 
shifted on the fixed 
stud so as to stop all 
the gears when de- 
sired. The gear be- 
low with which gear 
a engages is keyed 
to a sleeve which 
passes through a 
bearing in the head, 
and at the other end 
carries a bevel gear 
which forms part of 
the’well-known bevel 


where the length of the screw being cut, or 
its pitch relative to that of the lead-screw, 
make this most advantageous. 
screws of small diameter the special revers- 
ing device has a decided advantage, not the 


easier position of the workman. 

















at each end of the case in which the gears 
are placed. This shaft is splined and has a 
sleeve fitted to it, to which is keyed a pinion 
that is always in engagement with the inter- 
mediate d. This intermediate is journaled 
in a lever by which both it and the pinion 
are moved along the shaft ¢ opposite any 
desired change gear; 
all of these latter be- 
ing keyed permanent- 
ly to the lead-screw. 
The intermediate d is 
thrown into engage- 
ment with the desired 
change gear by an 
upward movement of 
the lever which is 
locked by the spring 
latch shown. This 
latch engages with 
the holes shown in 








front of the case when 
the gears are in en- 





gagement, and with 
the top of the notches 
when out of engage- 
ment, thus locking it 
in either position. 
The notches serve to 




















guide and hold the 
lever to its proper 
position, while a 
table above indicates 
the pitch of the screw 
which the lathe will 
cut. There are 
twelve gears keyed 
to the screw, which 
provides for most of 
the pitches cut in 
every-day practice, 
while for pitches out- 
side of this ranve a 
change of one gear at 
the end of the lathe 
in the ordinary man- 
ner gives, instead of 
only one new pitch, 
twelve. Twochanges 
are regularly — pro- 




















gear and double 
clutch reversing de- 





vice, the stud which 
is driven by the 
clutch passing 
through the center of 
the sleeve before re- 
ferred to. 

The clutch is oper- 
ted by means of the 
bell erank 6 which is 
shown in dotted lines 
within the bed, this 
being in turn oper- 





ated by alever which 
is attached to the end 
of the rod running 
along the bed, behind 
the carriage apron, 
where there is a 
landle splined to it, 
by moving which the motion of the screw 
and carriage is reversed. This is done with- 
in half a revolution, owing to the fact that 
the lugs on the two bevel gears are placed 
diametrically opposite each other, and, there 
being but one lug on each gear, while the 
stud turns at the same speed as the spindle, 
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most convenient and quickest method of 
reversing. Both the other and more com- 
mon methods of running the carriage back 
are provided for, 7. ¢., there is a reversing 
countershaft, and the lead-screw nut opens 
and closes quickly by a cam, so that it may 
be opened for running the carriage back 








vided for, one of 
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The gears at the end of the lathe below 
the reversing stud can be changed the same 
as on any other lathe to vet pitches or rates 
of feed not provided for by the fixed change 


direct they drive a short shaft (¢) which is 
placed below the screw, and has 


these being for pipe 


y 


threads—114 per 


A worm splined to 
the lead-screw gives 
the feed; the rate of 
feed being in each 
case one-fifth that of 
the screw pitch, as 
given by the table. 

Aside from the con- 
venience of this ar- 
rangement, it will be 
noticed that by it the 
gears can never be 
mislaid, and that they 
are effectually pro- 
tected from dirt and 
dust as well as from 
accidental injury. 
The top of the case 
in which they are placed forms a convenient 
shelf for wrenches and other tools, and, by 
removing two small screws, it can be lifted 
off, exposing the gears to view. 

During a recent visit to the works the 
writer had an opportunity of handling one 
of the lathes and cut some screw threads 
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upon it. 


It was found that the change from 
one pitch to another was made about as 
readily as the feed of the ordinary lathe is 
reversed, and it is done without stopping 
the lathe and without jar or clatter. The 
lathe looks well, and the casing is not in the 
least in the 
scarcely more than the hand-wheel on the 
threaded screw, 


way, projecting as it does 
carriage. The 
shown on this page, was cut entire without 
stopping the lathe for any purpose. 

As to the rest of the lathe, it will be noticed 
that it is proportioned in accordance with 
The steel spindle has ground 


multiple 


modern ideas. 
journals running in phosphor 
bronze bearings, which are 
also ground inside and out. 


The carriage has a long 
bearing upon the shears; 


automatic cross feed; im- 
proved raise and fall rest, 
and can be furnished with 
compound rest or taper at 
tachment. Foot stock is 
clamped by aneccentric, The engraving is of 
an 18” lathe; 16” and 14’ are also being made. 
As to the workmanship—the methods pur- 
sued in building these and other tools at the 
Hendey shops, we shall have something to 
say in a future issue. 
A 
How to Repair Broken or Cracked 
Castings—I. 





By S. BoLLAND. 

To say that more than half the attempts 
to repair castings by the process of ‘* burn- 
ing” are failures, is by no means a random 
statement, and there are large numbers of 
intelligent molders with experi 
ence in this somewhat abused branch of the 


practical 


trade, who are convinced of its truth. 

How it is that failures occur so often does 
not always strike the average molder, and 
he is forced to retire from his sometimes 
self-imposed task as gracefully as he knows 
how, and find consolation for his wounded 
pride behind that oft-quoted refuge of the 
ignorant, viz., ‘It can’t be done.” But 
this is only another proof, added to the 
many already adduced, that our education 
comes far behind in matters of this descrip 
tion, and we must, for some time longer at 
least, continue to grope in the dark. 

If past experimenters in the art of burn- 
ing had been more intelligent, the list of 
most unquestionably not 


failures would 


have been as numerous; for the simple 
reason that, possessing a knowledge of the 
nature of such undertakings, impossibilities 
would have been more rarely attempted. 
They would have at once consigned to the 
scrap pile most of the defective castings, 
knowing that any attempt at burning must 
inevitably result in a waste of time and ulti- 
mate loss. 

Even when the advisability of attempt- 
ing a “burn” is left to the judgment of 
the most scientific amongst us, there is a 
lack of positiveness in his utterances and 
manner. He is well aware of the countless 


circumstances which are against success, 


and takes care to supplement his grave 
advice by quoting a few of the adverse pos- 
sibilities in the case, and invariably ends by 
asking his more practical associate how 
similar cases have resulted in his past ex- 
perience. 

It may be well to observe here, that past 
experience in this business is not by any 
means to be always taken as reliable data. 
Difference in construction and proportion of 
parts, one casting from another, are easily 
overlooked in similar castings, making them, 
whilst similar, not alike. Quality and 
nature of the iron contained in the castings 
are sure to differ, and even should these 
conditions approximate somewhat, there 
may be structural differences, caused by the 
different temperature of the metal with 
which the castings were poured; in one in 
stance, hot and fluid, giving homogeneous- 
ness and strength, and in the other, dull and 
sluggish, with the resulting overlapping 
cold shuts, and all the other weakening 


influences incident to cold pouring. 
Before attempting to repair any import- 
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ant casting by burning, consider well its 
general make-up, the variations of form, 
differences of thickness, rigidity, general or 
only partial, then think how this is going to 
be affected by the extreme heat which must 
be applied to the parts in the immediate 
vicinity of the place to be fused. 

Expansion is an irresistible force, and 
just as soon as this extreme heat is imparted 
to one part of the the adjacent 
parts are acted upon at once; if there is 


casting, 


sufficient elasticity in the general make-up 
of the casting to allow of this thrust taking 
place without fracture, there is a possibility 
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by unequal distribution of parts, with the 
consequent unequal expansion, are some- 
times sufficient in themselves to produce 
disaster from breakage. This danger is 
supplemented by the before-mentioned fact 
that, inasmuch as there are differences in the 
amount of shrinkage betwixt the new parts 
and the old, there always remains this im- 
portant factor, that if the parts immediately 
adjacent to the added metal are held rigid 
by the strength of those behind them, they 
cannot possibly follow up the full shrink- 
age of the new metal, and a forcible separa- 
tion must therefore take place. 





Screw Cut By NORTON LATHE. 


of its resuming its original shape when con- 
This is the difficulty 
to join 


traction takes place. 
met with when it 
together, by 


is attempted 
fusion, the cracked arms of 
wheels, bed plates broken in mid-section, 
cracks or holes in cylinders, condensers, ete. 

The mere fact of fusing the fractured 
surfaces, and thus joining the broken ends 
together by leaving a quantity of molten 
iron between, is very easy of accomplish- 
ment on fairly soft iron, but to avoid the 
dangers consequent on the operation of 
doing this is a difficulty not to be overcome 
so easily. 

Now, if it were safe and practicable to 
heat all castings to be burned, up to nearly 
melting point, and then fuse the fractured 
parts instantly, the dangers from imperfect 
fusion or breakage would be reduced to a 
minimum; but all who have had any real 
experience in this unsatisfactory phase of 
the molders’ art, know how almost impossi- 
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Just 
conditions fail of 


ble it is to meet all these conditions. 
in proportion as these 
being met will the measure of success be. 

The above considerations, taken in con- 
junction with the fact that the parts melted 
must become, when cold, as much smaller 
as their full amount of shrinkage measures, 
whilst the remaining parts, no matter how 
much the casting may have been expanded 
by the regularly employed methods of heat 
fully 75 
per cent., will explain why it is next to im- 


ing, do not’ shrink as much by 


possible to successfully accomplish such 
jobs when the fracture is remote from the 
extremities of the casting. 

When the fracture is at the extremities, 
asat the corners of plates, pieces of propeller 
blades, ete., 
to be attached either by fusing the broken 


or when two whole sections are 


pieces together, or by casting on a new piece 
entirely, as in fractured shafts, rolls, ete., 
all difficulty ceases. These latter, having 


freedom endwise for expansion, leave 
nothing to be done except to make sure of a 
perfect fusing of the broken surfaces, whilst 
in the previously mentioned instances, dif 


ferences in degree of temperature, caused 





Fig, 3 


Aside from this, should the rigidity spoken 
of not exist, the internal strains produced 
may act with such force upon the unequally 
distributed rend the 
asunder at its weakest place. 

Two good illustrations of the difficulties 


metal as to casting 


we have been discussing are shown at Figs. 
land 2. The pillow block cap, Fig. 1, be- 
ing 6 inches thick, a rising head, 4 inches 
diameter, was placed at A, and accidentally 
broken off whilst hot, tearing out a portion 
of the casting, as shown at B. The party 
in charge insisted upon burning at once, and 
proceeded to demonstrate his ability by first 
heating the casting red hot, placing a core 
around the damaged part and pouring about 
1,500 pounds of blazing hot iron direct 
upon it, working the surface with a bent 
rod during the operation of pouring. So 
far as melting the surface was concerned he 
was eminently successful, the result being 


+ 


a hole over 3$ inches deep, and about 7 











Fig, 12 
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Fig, 11 


N ORK CRACKED CASTINGS. 


nches diameter. After the superfluous iron 
had been removed, and the surface well 
filed, I examined the job critically, and 
found that the above conclusions were veri 
fied unmistakably; the newly added metal 
had very perceptibly shrunk away from the 
rigid walls of the casting, forming a core of 
metal more or less disconnected at the sides, 
It was not until oil had 
been allowed to run into the fissure and had 


as shown at (, D. 


been again attracted to the surface by rub- 
bing soft chalk over it, that my friend could 
believe such a thing, although, toa willing 
mind, the fact was plain to the sight before 
recourse was had to the latter mentioned 
aids. 

It will be plain from the above, that it is 
always desirable to limit the area of new 
metal, and thus lessen the total shrinkage, 
by ceasing to pour as soon as the fusion is 
effected. 

Fig. 2 shows end section of a 24-inch 
any attempt to 
mend such places by these means invariably 


cylinder 14 inches thick; 


ends as shown. 
It may be asserted by some that it is a 


common practice to successfully (?) burn 
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holes in round and square columns, ar 
even to attach lugs and brackets by th 
means, but I am very much afraid that 
the results were carefully looked for by 
responsible party, most of such attem) 
would be found more or less faulty, and th 
the extent of damage done would be alway 
in proportion to the amount of new ir 
introduced. 

One reason why so much of this class « 
work passes muster is, that the paint effec 
ually hides the fault from sight, and the 
being no subsequent trial by pressure fri 
steam, air, water, etc., the extent of su 

damage is never ascertain 
shou 


unless the casting 


collapse when the loa 
comes on, 

mind 
eminent structural engine: 
and iron manufacture: 
whose belief in the truth « 
the above is so strong, th 


I have in 


he will not allow burnin 
to be practiced on any casting which will | 
called upon to sustain a constant load. 

There is no doubt that risks are tak 
oftentimes with apparently satisfactory r 
sults, but this does not prove the case, an 
it is always safest to try again whenev: 
there is a doubt in the case. In fact, takin 
into consideration the amount of time an 
labor in transporting, heating, and all th 
subsequent manipulations entailed by 
‘big burning job,” it is in the end mad 
almost as costly an operation as molding 
over again; to say nothing of the probabili 
ties of failure always attendant upon sucl 
efforts. 

For the successful treatment of such cast 
ings as are considered safe to operate upon 
by the process of burning there are som 
few conditions which are indispensable to the 
If the casting 
to be operated upon is very hard the chances 
for success are materially lessened; the brit 


production of a correct job. 


tleness of hard iron being proportionate to 
its hardness, this latter objection must be 
added to the difficulty of effecting perfect 
fusion. The softer the tron the more readily 
will it fuse. ; 

The same may be said with reference t 
the iron used for burning with, if the iro: 
used for burning be hard it loses its heat 
rapidly, and so conduces to failure in effect 
ing a junction by its inability to cut int 
the surface acted whilst soft iror 
with its carbon principally graphitic is mor 
fluid and retains its heat for a longer time 


upon; 


The hotter the tron the more speedy and effect 
ual is the operation. 

All surfaces to be operated upon should 
be cleansed thoroughly from every particl 
of foreign matter, such as sand, grease, ete. 
If there is any doubt whatever, let a new 
surface be formed by chipping, drilling, 
filing or any other way that will aid in 
presenting a pure, raw surface to the action 
of the molten iron. 

Open burning along a crack is wonder 
fully expedited by having one lip, at least, 
of the pouring ladle made after the manner 
shown at A, Fig. 3; very many failures are 
attributable to the mean appliances pro 
vided. Aself-acting skimmer, the surface of 
the iron protected from the action of the air 
by 2 inches of charcoal, and a ladle lip, like 
the one shown, will give good results invari 
ably. 

As before stated, there is but one rule in 
regard to heating the castings to be burned, 
that is, to make them as hot as practicabl 
for working around. In order to accomplish 
this as near as possible, make all the neces 
sary preparations beforehand; let the new 
portions of mold, cakes, cores, runners, etc., 
be made in loam or dry sand of hard, tough 
texture, and, remembering that the casting 
will be hot, be sure to provide for a quick 
and easy adjustment of all the pieces by a 
judicious 
that everything 
time be lost. 


paring of the joining parts, so 
will fit at once, and no 
The pieces thus prepared can 
be dried during the time the casting is being 
heated 

It is always advisable to adopt a method 
of slow after the 
operation of burning is performed; a_ very 


cooling or annealing 
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sood place for this purpose is the oven 
when it can be spared conveniently; in fact, 
with all castings having complicated parts 
some method of annealing is indispensable. 
The slower they are cooled the better. 

i ga 


Bevel Band Saw 


\djustable Machine. 

We present herewith an illustration of an 

nproved band saw machine, designed 
especially for convenience in handling heavy 
work which is to be sawn at an angle, the 
table, however, always remaining level, 
thus doing away with the difficulty experi 
enced in handling 
inclined table. 

In this machine the upper part of the 
frame (which is of hollow rectangular sec- 
tion) forms an arc of a circle, the center of 
which coincides with the center of the lower 
shaft, and the upper shaft and wheel are 
mounted upon a carriage which travels 
ipon this are by means of worm gearing 


heavy work upon an 


nd a rack and pinion. Thus not only is 
iny adjustment desired always maintained 
without the necessity 


vhere the work requires a varying bevel, as 


for clamping, but 


is sometimes the case with ship timbers and 
other work, it is entirely practicable to vary 
the angle as the work is fed to the saw. 
The upper wheel is adjustable for saw 
blades of different lengths by a hand-wheel 
ind serew, and between the 
screw and the shaft box is a rubber spring 


interposed 


which maintains an even tension and pos 
sesses the important quality of being able to 
yield very quickly and relieve the saw in 
case a chip or any other obstruction imposes 
This a weight can- 
not do because of its inertia. 

The saw is provided with the improved 
cuide, which we have illustrated in our issue 
of June 16, 1892. Table is of iron, and 
where it is to be used for very heavy work 
is provided with rollers. The 
covered with rubber which is 
upon them, and will consequently remain in 
place. 


in extra strain upon it. 


wheels are 
vulcanized 


The wheels are 40 inches diameter; 
height of total 
height 8 feet 6 inches; width when set at 
15 degrees (the extreme angle) 8 feet 9 
inches; weight about 2,000 pounds. 


sawing space 16 inches; 


Several 
of these machines are in use by the United 
States government in various navy yards. 
They are made by P. Pryibil, 498 to 510 
West 41st street, New York City. 
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Improved Slide Gauge. 

We present with this an outline view of a 
slide gauge, which is made either with ver 
nier or plain graduations, usually with ,§,ths 
on one side of the beam and _ the ordinary 

raduations on the other. 

When the graduations are to be read 
without a vernier, and_by the sharp edge at 
the front of the sliding jaw, a part of this 
edge is cut away in the manner shown, so 
that the edge of the notch can be placed ex- 
ictly over the center of the graduation, 
which is not so readily done where the head 
covers part of the line over its entire length 
This will be recognized as an important im 
provement, adding much to the convenience 
of reading and to the accuracy with which 
settings can be made. 

The projection on the lower side of the 
sliding jaw at the back is a convenience, 
where, for any reason, it is desirable to ad 
just and use the tool with one hand, as in 


taking measurements for sketching, or in 

places where there is little room to work. 
The jaws are hardened and ground, and 

thick (both together), 


this amount added to any 


it the ends are just $ 
so that 
gives the inside measurement. 


reading 


The outer end of the beam is in each case 
hardened and made some whole number of 
inches in length, so that it may be used as a 
depth gauge by reversing the sliding head 
on the beam. This beam is, of course, rect 
angular in section, and not oval, as our en 
graver has indicated. 

The tool is made in any desired proportion 
or with any desired graduation, including 
metric, five sizes being regularly manufac 
tured by E. G. Smith, Columbia, Pa. 
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About Steel. 
By 8S. W. GoopyEar. 

In spite of alleged ‘‘ fatigue” on the part 
of some writers, occasioned by the ‘‘much 
which has been written about steel,” I still 
feel like imposing upon yourself and readers 
who may possibly not yet have been ‘‘made 


ADJUSTARLE BEVEL 


tired,” to the extent of attempting to cast 
some light upon the much discussed ques- 
tion why certain brands of steel are all right 
in the hands of some, and all wrong in the 
Just 
sideration the very thing which one of your 


hands of others. here comes into con- 
most interesting contributors says ‘‘ makes 
him tired.” What? Why, the much in 
print which teaches that steels, good steels, 
too, admirably adapted to the several uses 
for which each is intended, may differ from 


each other so much as to require difference 
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Readers of the AMERICAN MACHINIST will 
doubtless remember that the writer has per 
sistently placed before them the importance 
of steel workers, those in particular who 
harden and temper, becoming familiar with 
the character and requirements of each steel 
which comes into their hands for treatment, 
and as an infallible means of learning what 
is proper treatment, proper degree of heat 





BAND Saw MaAcHutInt 


for hardening, has advised that experiments 
be made, 7. ¢., that pieces of each variety or 
temper of steel be hardened and broken, 
thus testing for hardness, tenacity, and re 
Why 
make anybody tired? Is it not better t 


fined condition, should this advice 


) 
spend a few minutes now and then in this 
way than to ‘go it blind’? Every hour 
there are failures to harden costly tools for 
lack of the little more heat which steel of 
demands, and = which 


rather low temper 


might be given safely and with good results 
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IMPROVED SLIDE GAUGE 


It does not follow that differ 
steel implies different 


in treatment 
ence in brands or 
trade-marks, Two steels as judged by thei 
every working quality may be exactly alike, 
English, and the 


other of American manufacture, while from 


and still one may be of 


the works producing either of the two could 
be had steel bearing the same brands, but so 
entirely different in character as to demand 
different 
would prove comparatively worthless, 


treatment, without which they 


in hardness and ultimate values if only the 
character and requirements of the steel were 
known, while, on the other hand, others ure 
cracked in hardening, or rendered weak and 
brittle, comparatively worthless, by too high 
heat for hardening, 

Of twomen who work, harden and temper 
steel, is it not self-evident that if one is in 
the habit of so testing and experimenting as 
to become thoroughly acquainted with each 
steel he uses, and varies the treatment as re 
quired, hardening some at an orange color, 
and others at a dark red, always aiming to 
vet the greatest degree of hardness compati 
ble with utmost tenacity, and a grain when 
fractured as fine «as flint, will succeed better 
than the other man who, assuming to know 
what is proper heat at which good steel 
should harden, and so is made tired by any 
suggestion that different 
of carbon, 


tempers, different 


percentages demand dilferent 


3 


heats, goes right along in his wisdom, and 
condemns all steel which cannot adapt itself 
to his treatment? 

What is there in all this?) Now I don’t 
mind telling the boys, the new readers of 
the AMERICAN MAcitnist, apprentices, who 
are always ready to try experiments. Get 
two pieces of steel of different make, and the 
chances are that carbon will vary sufliciently 
for the purpose. Heat and harden an end 
heat. Now 
If one is refined, is very diffi- 


of each at the same degree of 
break them. 
cult to break, and is very fine, and the other 
is coarse when broken, it will indicate that 
one, the refined one, had the right heat, 
While the other, made coarser by hardening, 
was heated too hot, although no hotter than 
the other. Why too hot? 
being of higher temper, higher carbon per 
centage, it would not stand the heat which 
was right for the other. 


Simply because 


Now, learn at what 
heat this steel of highest temper will be put 
at its best, z.e., be thoroughly hardened and 
refined, that is, the grain be made finer by 
hardening, strength being increased rather 
than diminished, and then try hardening at 
this lower heat the piece which was made 
exactly right by the first experiment. It 
will not harden at that heat sufliciently to 
be of any practical use. Its temper, carbon 
Both 
may be good when so hardened as to be at 


percentage, is too low for the heat. 
their best. To learn how to put them at 
their best is of utmost importance, 

Don't 
with 


A word just here. confound the 


term ‘high temper” high gerade, or 
high quality. They do not necessarily have 
the least connection. A steel of low grade, 
of cheap inferior quality, may be of highest 
Steels of different 
sizes and shapes, for different 


temper, and rd ¢ rersc, 
uses, from 
sume makers, of same grade, /. e., quality, 
are furnished of different tempers as found 
to be best, on the one hand, and most safe 
ind practicable on the other. But enough 
of this or somebody will get tired again. 
Hardening quality in 


judged of by 


steel is too often 
tests which do not deal with 
the rea? steel, but only with its bark, or en- 
velope, Which has been let down in carbon 
in process of manufacture, or by annealing, 
What do IT mean? 
tool steel or die block, or other forging in 
tended to be 
which it is just 


I mean that every bar of 
hardened, has a bark or skin 
as necessary to remove to 
get down to true hardening sted, as it is to re 
move the bark from a tree to get to true, 
reliable Now 


this. Some will dispute it, except as ap- 


timber. some of you know 


plied to some particular steel. Some will 
dispute it altogether, but it is one of those 
ugly facts from the existence of which we 
have all ‘Soft 


“irregular hardening.” 


sullered, spots in steel,” 
Most of us have 
seen their dire effects, and have heard the 
steel blamed, when the real trouble lay in 
removing too little of the deearbonized or 
deteriorated bark. 


Of course, the amount removed 


surface—the 
is never alike at all points, and 
those places which are ‘only 
just shinned” show up on hard- 


( ning as soft spots. 


eC 


don’t act this 
way, but harden hard clear to the 


‘Some steels 
surface,” does somebody say ? 

Yes, und no, A steel of low 
temper let down in carbon at the surface to 
one-half the real carbon percentage of the 
mass, Will not harden sufliciently to be of 
any practical use, perhaps, at the surface, 
While another of high temper may be let 
down at the surface in the same proportion, 
ind still be said to 
face, but 
will be I 


cap ble of, 


harden well at the sur- 


mark you, the degree of hardness 
than the true steel under it is 
just in proportion as the surface 
falls short of the true temper, and the rule 
applies exactly the same. If steel of 1.50 
carbon is used it is presumably because steel 
of so Now, is it 
showing good judgment to remove so little 
to really use for the 


high temper is desirable, 


from the surface as 
working part of tool or die steel of .75 or .80 
carbon, When another chip off, or a heavier 
cut in the first place, would carry you down 
to the real carbon, 1.50, with the added ad- 
vantages of greater hardness, sure harden- 











4 


ing at lower heat, greater tenacity, finer 
grain, less risk of breakage, greater service, 
in fact, giving you all there is in the steel? 
Please kindly look into this matter, and you 
will learn that it is not simply an opinion, 
but a fact, and that back of it lie thousands 
of failures. Dies with soft spots; taps, drills, 
reamers, milling cutters, etc., ete., with 
soft sides; parts where enough was removed 
hardened all right ; parts which were ‘‘ only 
just cleaned ” wore soft, did not harden. 

Heat thoroughly, 
evenly, heat through, cool slowly. Heat 
There’s the rub. If it is one piece or 
a few pieces, heat almost any way that is 


Annealing steel, how? 
how? 


convenient, and bury in charcoal dust, ash- 
es,/sawdust, any good way to cool off slowly. 
‘But here are thousands of pieces we have 
to anneal,” saysa reader, ‘‘and we musthave 
a quicker method. We pack in a case with 
alternating layers of fine charcoal, and heat 
in a furnace. Messrs. Brown & Sharpe, of 
Providence, R. I., furnish exactly the right 
sort of furnace.” Good. This furnace 7s all 
ight; has been worked up through continued 
use to possibly a state of perfection; but does 
its use insure proper annealing of steel when 
packed in the way referred to? Not at all. 
All of the contents of the case can be ruined 
by too much and too long-continued heat; 
part can be ruined by too much heat, and 
part be insufliciently annealed from the heat 
not penetrating to the inner layers, All these 
failures are easily reached, not so easily pre 
vented. The work is out of sight. If to 
bring the case in which it is packed to prop- 
er annealing heat would insure success there 
would be no trouble. But this might be 
done and the case cool down without per 
ceptible effect upon the contents; has been 
often. 
clear through the mass of non-conducting 


To insure carrying the proper heat 


material in which the steel is packed requires 
much time, and while there is, no doubt, ad 
mirably good annealing done by this old 
fashioned, orthodox method, considered by 
so many to insure the ideal condition of an- 
nealing, there is not the slightest doubt but 
thousands of readers are this very day wrest 
ling with the dire results of improper box 
annealing, on the one hand in destruction of 
valuable tools in attempting to work steel in 
sufliciently annealed, and on the other in 
waste of time in making tools of otherwise 
good steel which have been virtually ruined 
by too high heat and too long-continued 
heat in annealing. I had my attention 
‘alled recently to a lot of tools made from 
such steel, coarse, brittle, weak At no heat 
at which they could be hardened, at no tem- 
per to which they could be drawn, did they 
possess even a small fraction of the good 
quality which the steel rightly treated was 
capable of showing. ‘* Faulty hardening ?” 
“No.” “Faulty annealing?” 
be possible; that steel was packed in a case 
with alternating layers of charcoal, 
heated carefully in a furnace, and at could 
Why look at the 
surface, man, don’t you see that it is not 
Not even pitted in the slightest de 


**No, sir, can’t 


and 
not be injured in that way. 


scaled? 
gree; you can’t hurt steel by overheat with 
out scaling it.” ‘Yes, you can ruin it and 
not scale it if it is kept from the air, 
steel isunimpeachable evidence.” ‘‘Annealing 


and this 
did not do it; it was so before.” ‘‘Impossi 
ble; steel could not come from the manu fact- 
urer’s rolls or hammers in this condition; 
could not be made to order if wanted.” Was 
either of us convinced to the extent of ad 
mitting his error? Not at all, 
a fact, the steel was practically worthless. 
Why ?” 


agreement. 


But here was 


That was the only point of dis 
Does somebody say, ‘Don't 
tire us further, we don’t need to be told all 
this, everybody knows all about it. 
know any better way give it to us?” 


If you 

Very 
well, now don’t we all know if we heat steel 
to proper heat and cool it slowly, sufliciently 
** Heat 
Well, in charcoal, coke, anthracite, bitumin 


slowly, it will be annealed ? how ?” 


ous coal fire, in furnace or kitchen range, or 


under the boiler, anywhere, anyhow, even at 
the ‘‘ Chicago fire,” if only the heat is right. 
Hot enough, not too hot, and evenly heated 
clear through. ‘“‘Ilow hot?” About the 


hardening heat, nevera high yellow or white 


heat. 





AMERICAN 
‘‘How to reach the desired end?” Keep 
the pieces to be heated where they can be 
seen, Or come as near to that as possible, 
and when upon judgment, grounded upon 
experience and close observation, the heat is 
right, let the steel begin to cool down gradu- 
ally; don’t give it any shock by putting into 
cold ashes, charcoal, lime or other material; 
leave it in furnace to all cool down together 
by shutting off blast or draught if you please. 
Anybody object? But a wholesale method is 
required. Thousands of pieces are to be an- 
one of our Connecticut 
mechanics, Mr. C. K. Jones, with Russell & 
Erwin Mfg. Co., New Britain, Conn., be- 
lieves himself, and it is believed by many 
others, that his patented invention for an- 
nealing, in which steel is placed in practical- 


nealed—tons, and 


ly air-tight wrought-iron cases, with no fine 
charcoal steel 
the 


forced out and displaced by gas, 


nor other mate rial, simply 
and the air 
the press- 


ure kept on during the heating and cooling 


and unavoidable spaces, 


processes until below the oxidizing point, 
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MACHINIST 


Radial Drill Press with Tapping At- 


tachment, 

The accompanying illustration is of a 
radial drill press, built by the Bickford Drill 
and Tool Co., of Cincinnati, O., and which 
has an attachment gy which heavy tapping 
can be done with the drill spindle, which is 
automatically reversed at the proper point 
to run the tap back. 

This reversal is accomplished by means of 
the arrangement of 
which is shown with the engraving. A 
clamp, which is adjustable on the spindle 


gears, a diagram of 


rack, comes into contact with the reversing 
lever as the spindle descends, and by mov- 
ing this lever releases it from a notch, the 
strain on the gears being such that, as soon 
as this is done, they of themselves release, 
anu by the action of aspring go into position 
When the tap has 
been run out the operator restores the lever 


for the reverse motion. 


to its normal position and starts the tap in 


again. The machines are being used for 6 
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and set afire. When the pine walls had 
taken fire, so as to become charred, the 
stream of one of the extinguishers was 
rected at the fire, and in less than fiftecy 
seconds it was extinguished completely. 

The mass was then once more saturated 
with petroleum, and after the flames reached 
a height of twenty feet, a single extinguis 
again put out the fire so as to leave not 4 
spark. 


=| 


The apparatus consists of a strong g 


f 


bottle, the top of which is sealed by : 


cap, Which carries an acid bulb on the 
& protected trigger outside ; 

isa small squirt tube plugged with a c 
When the acid in the bulb mixes with 
material in the large bottle, which is \ 


side, and 


bonate of ammonia, gas under heavy pre 
formed which drives out the cork 
stream of a mixture of car 


bonate of ammonia, chloride of ammonia 


ure is 
and throws a 


and carbonic acid gas to a distance of twenty 
five feet and over, until the materials ar 
used up. 

The stream thrown out is not a compact 
liquid, but a mass of spray, and at a distance 
of twenty-five feet about two feet in diam 
Hence it will be readily understood 
that the fire is instantly suffocated by the 
spray and the gases formed, in the presence 


eter. 


of which combustion becomes impossible 
The apparatus is put into operation }) 
merely pulling the trigger, as in any gun or 


pistol, thereby breaking the acid bulb, an 
thus mixing the materials, and the stream is 
directed at the base of the fire, the effect 
being almost instantaneous and truly 
markable. 

nor mechanism 


neither valve 


which could clog or get out of order, and is 


There is 


the materials are entirely harmless to wove: 


fabrics and the eyes or the skin, no injury 
is possible. 

All bottles are 
tested by hydraulic 
pressure by a press 
ure 334 per cent 
greater than that 
which can be gen 


vd > 





erated by the mia 
terials with 
they charged, 
hence they are safe 
against bursting. 
The whole affair is 
simple, 


which 
are 


Weighs 
about five pounds, 
intended to 
be placed about a 
building or shop in 


and is 


such numbers as to 
be always at hand 
when a fire breaks 











out. One trouble 
with the glass 
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RADIAL DRILL PrREss with TAPPING ATTACHMENT. 


the heating to be done in a furnace, fully 
No oxidation takes 


place, not even sufticient to discolor bright 


meets the requirement. 


finished work, and of condition for working 
is said “perfect,” while ultimate value of 
tools made from steel so annealed seems to 
be all of which the steel is capable. 

‘Right heat needed as by other methods?” 
Yes, but with the spaces filled with a first- 
rate conductor, instead of fine charcoal, with 
a furnace as controllable as that of Brown & 
Sharpe’s, this method of Mr. Jones 
the nearest to heating each piece in plain 
sight of 


seen. 


comes 


any wholesale way I have ever 


ae oa oe 
fact 


Gen, 


remarkable 
that Thomas 
T. Eckert, who succeeds the late Dr. Norvin 
Green as president of the Western Union 


The somewhat has been 


commented upon when 


Telegraph Company, was an operator, he 
led one of the largest and strongest strikes 
which the Western Union ever had to fight. 
Eckert won his military title in 
charge of telegraphic work for the Union 


Geneial 


army during the civil war. 


pipe taps, and are working satisfactorily on 
such work, all the parts being made sufli- 
ciently heavy and strong to stand the strain 
of such work easily. 

The attachment in no way interferes with 
the use of the machine for drilling and bor 
ing, and it is supplied with several different 
sizes of machines. 

a om: 
A New Fire Extinguisher, 


Mr. Gus ©. Henning, M. E., of this city, 
has acquired an interest in the business of 
the 
whose 


Jersey Extinguisher Co., 
are at No. 524 
street, Jersey City, N. J., 
test of the new extinguisher was made on 
March 14. 

A structure was built of 


Lightning 
works Henderson 


where a public 


pine boards to 


represent a corner of a room, ten feet long 
each way, and eight feet high. In this 
corner, and eight feet each way from it, 


were placed split tarred 
kindling, and 
form 


staves and pine 
a mass of shavings, so as to 


a heap of most inflammable material, 


and the walls were saturated with petroleum 





bombs, which have 
been — extensively 
for this, is 
that by a misdirec 

ed throw, which is 
liable to 
times of 


used 


occur in 
excil 
thrown 


effect when 


agianst a soft or yielding object, such as a 


ment, the is lost, or 
curtain, they may not be broken. 
=> 
A New Sewing Machine Device. 

The prevalent idea is that when a sewing 
machine is once threaded up it is an object 
to keep it threaded as long as possible, but 
Mr. F. H. Treacy, who, as our readers knov 
occasionally favors us with a econtributio 
has for some time, and is now assisting 
the development of a device which removes 
the thread from the eye of a sewing machin 
needle and replaces it at every stitch. A! 
the very high speeds sometimes attained i 


manufacturing operations, there is more 0! 
less trouble, from the fact that any give 
portion of the upper thread must 
number of times and forth throug 
the eye of the needle at great speed, tl 


pass i 


back 


heat sometimes thus generated being sufl 
to blue the needle. 
also to use any but the best of thread, b 


cient It is im possil 


cause the least imperfection in it causes it | 
be literally worn out and broken by passing 
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through the eye. The eye of the needle 
used with the new device has an opening at 
the back through which the thread’ can be 
passed into it. The device holds a section 
of the thread horizontally back of the needle 
ind under moderate tension. Just before 
the needle enters the cloth this thread ad- 
yances so that it bears against the needle 
below the opening to the eye, which it enters 
as it comes down, and is carried through the 
cloth in the usual manner, to be withdrawn 
again as it comes up. With this device 
1,500 stitches per minute have been taken, 
using thread of a quality which could be 
used in no other way, and it is possible to 
even tie knots in it without detriment. The 
device is quite simple and inexpensive, and 
it is not impossible that some important 
modifications of sewing machine construc- 
tion may result from it. 
ae eee es 
Columbian Exposition Notes. 


HARD RUBBER PUMPS AND PIPING. 

In the Fisheries Building the United 
States Government will have a rare display 
of fish and fish merchandise. The build- 
ing is a beautiful one. It consists of a 
main rectangular portion surmounted at its 
middle with a graceful tower and flanked 
at each end by a circular pavilion, con- 
nected to the main building by a colon- 
The building is decorated in staff, 
and the ornamentation is particularly appro- 
priate to the nature of the display in the 
building. The main building is 360 feet by 
160 feet and the wings are each 130 feet 
diameter. 

One of the wings will contain the angling 
display, while the other will hold the aqua- 
ria in which will be kept the live fish. In 
the center of this pavilion is a circular foun- 
tain and around it are two sets of glass 
aquaria, polygonal in form and concentric 
with it, of 70 feet and 120 feet diameter, 
respectively. 

The greater part of these aquaria will be 
devoted to salt-water fish, and for circulating 
the salt-water there is a very interesting 
pumping plant. The salt-water will have 
to be brought from the Atlantic; conse- 
quently it must be used as long as possible 
before renewing. 

The water will go through the following 
process: It will be drawn from a large 
storage tank by the pumps and forced into 
a distributing tank in the attic. The pumps 
are located in the basement of the main build- 
ing. From the distributing tank it will 
lead down and pass through a steam tem- 
perature regulator to the aquaria. At the 
aquaria it runs through smaller pipes over 
each aquarium. These pipes are perforated 
with small holes through which the water 
sprinkles. From the aquaria it is drained 
back to the reservoir; it is purified in this 
last step by passing through suitable filters 
and aerating tanks. 

In order that the water may remain as 
pure as possible it will only be allowed to 
come in contact with surfaces with which it 
will have no chemical action. The pumps 
and most of the piping are of vulcanite 
rubber. The aquaria are of 


nade. 


glass and 
cement. 

There are two pumps, 4x10-inch stroke, 
each driven independently, by an electric 
motor, through a countershaft, which belts 
to a shaft on the pump having a tight and a 
loose pulley, and a pinion. This pinion 
drives a crank-shaft connected to the piston. 
The cylinder, valves, air chamber, suction 
ind delivery pipes are all of hard rubber. 
The piston rod is of steel coated with vul- 
canite, while the piston is made up of two 
leather flanges with rubber packing. The 
suction pipe is 3 inches and the delivery 24 
inches. The pumps make 90 
minute. 

All valves, tees, crosses and flanges are 
of hard rubber also. All connections are 
screwed, except occasional flanges for con- 
venience in disconnecting. 

The pipes in the temperature regulator 
ire of brass, tin lined, and the valves con 
trolling the heater are of the same material. 

The following sizes of hard rubber pipe 
The 


strokes a 


ire used—8, 24, 2, 14 and } inches. 


AMERICAN 


pumps and piping were built to stand 70 
pounds per square inch hydraulic test press- 
ure, and 40 pounds working pressure. 

The pumps and all rubber piping were 
furnished by the India Rubber Comb Com- 
pany, of New York City. 
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LETTERS FROM PRACTICAL MEN, 





Filing Technical Articles. 
Editor American Machinist : 

Answeiing the query of O. A. Smith in 
the AMERICAN Macuinist of February 16, 
the best way I know for filing or indexing 
the many interesting articles constantly 
appearing in the various scientific periodi- 
cals, that the busy mechanic or engineer 
may quickly tind any item which may pre- 


viously have interested him, is the card 
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Feb, 16, 1893. Pg. 9. 











index system, used by many large libraries 
and also by professional men, as ministers, 
It is very simple and capa- 
ble of indefinite expansion of the widest 


and by others. 
range of topics. Have a supply of cards of 
convenient size, say, 2x3 inches, a number 
of them can be kept in an envelope in the 
pocket, ready for instant use, and can after- 
wards be filed at leisure. 
under some distinctive heading, the subject 
of the article, with the name of the peri- 
odical or book, page, date, author, etc. 

For filing, one large drawer divided into 
26 compartments, each large enough to hold 
a large pack of the cards standing up edge- 
wise, will suftice fora long time. The advan- 
tage of the system is that it applies not only 
to all the books, magazines, and periodicals 


Enter on the card, 


preserved by the one who makes the index, 
but also to any other articles he may read in 
libraries or casual places. Items appearing 
in such evanescent things as daily papers 
can be cut out and put in numbered en- 
velopes or pigeon holes, and the cards can 
refer to the proper receptacles. Trade cata- 
logues and circulars or price lists can be 
treated in the same way. 
all books, and each separate topic or article 


In large libraries, 


in the magazines received, are indexed on 
two sets of such cards, one referring to sub- 
jects, and the other to authors, and both re- 
ferring to the proper book and shelf number. 
As examples of such index cards the 
samples well illustrate the idea. 
Wa. MERRILL. 


Heating Shops by Exhaust, 
Editor American Machinist : 

Both Mr. Wilson and Mr. Heald propose 
crude and expensive ways of doing a very 
simple and inexpensive thing, ineither throw 
ing off belt and running engine light to get 
steam into the heating pipes, or in putting 


1 . | 
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steam into the chest exposes the valve and 
piston to severe cutting action from the 
past them, and under the 
most common conditions this will most sure- 
ly be the case. 

How much simpler and better to arrange 


steam blowing 


a by-pass from steam to exhaust pipes and 
avoid all the trouble of the two other ways. 
As in most all other things there is a right 
and wrong way to put in a blow-by or by- 
pass pipe connection. The sketch shows the 
correct way. When so arranged the velocity 
of the steam as well as its pressure assists in 
keeping up the circulation, and should it be 
necessary or desirable to help out the ex- 
haust when the engine is running, it will not 
add to the back pressure, as the reduced jet 
acts like an ejector. The whole matter is 
simply to puta T in the place of some elbow 
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in the exhaust pipe and introduce the live 
steam into the run, letting the inside tube 
project a little beyond the center of the side 
opening of the T. Make the jet about two 
pipe sizes smaller than the live steam sup 
ply. 

I know of a plant so arranged where the 
2", and 
the jet 14, and they have no trouble in heat- 
ing twelve rooms, 100x50, and some of them 
400 feet away from the engiue room. 

Prrer I. BULLocK. 


exhaust pipe is 6’, the live steam 


A Machinist in the Navy. 
Editor American Machinist : 

Being informed that you want—for publi 
cation—a statement as to the status of a ma- 
chinist in the navy from one of that number, 
I beg to submit the following: 

The position of a machinist is as anoma- 
title 
obliged to be by trade machinists, in addi- 
tion to which we must have had experience 
in operating marine engines. On the smaller 


lous as his is misleading. We are 


ships we take an engine room watch, exactly 
the same as an assistant engineer in the mer 
chant service, but we are not eligible to pro- 
motion. We are enlisted for 
three years; we are obliged to sleep in ham- 


a period of 


mocks, which are stowed away early in the 
day, and we have no place to sit down nor 
lie down when coming off watch in daytime, 
excepting on the bare berth deck, sometimes 
wet, but frequently well filled with the 
crew, black and white. We ‘‘ mess” with 
the other first-class petty officers, in the same 
apartment with the landsmen, coal-heavers, 
ete. The petty officers on deck are ‘‘ rated” 
from the crew by the commander, and these 
frequent ratings and disratingsand re-ratings 
are evidence of the comparatively irresponsi- 
ble character of their duties, and that they are 
not and cannot be the peers of mechanics, 

whose trades require four years of ap 

prenticeship and instruction. We not 

only perform work requiring skill, but 

we are charged with considerable re- 








the engine on its center and blowing through 
It is just as 
easy to get drip valves too large us too small; 
they should be only just right for the pur 
pose for which they were intended. If an 
engine running with belt thrown off uses 
steam enough to heatthe shop, it must either 


excessively large drip valves. 


be wasteful or else furnish too much steam 
when loaded. 
To put an engine on its center and let 


- control on 


J sponsibility. 
Our privileges, however, are not com- 
mensurate with our 
We get ‘‘liberty,” 
times, and are 


responsibilities. 
like the crew, at 
subjected to the same 
restrictions, At the pleasure of the 
executive oflicer we may be paid 

**monthly money ” or “liberty money ”’ 

in limited sums, and though modern 

custom permits us to sign the receipt, 
yet it must be witnessed by an officer. 

The principal embarrassment we feel now 
is in being obliged to mess and to sleep in 
the same apartments with the men we are to 
watch. The old regulations of 
the navy recognized this necessity in sepa- 
rating the commanding officer from the ward 
room, the ward room from the steerage, the 
steerage from the warrant officers, and the 


warrant officers from the crew. There can 


‘comparatively quickly 


5 


be no question that our trade and our re- 
sponsibilities are at least equal to those of a 
carpenter, a gunner, a sail maker, ora bvoat- 
swain. 

There being neither prospect of promotion 
nor of increase of pay, there is no induce 
ment fora good machinist to continue in 
the navy. Unless he is unfortunate, in one 
Way or another, a machinist will never re 
enlist; the better ones leave after one cruise, 
the others remain. Of those who continue, 
some are unhappy in domestic affairs, some 
seek the iron rules of the navy as a protec- 
tion against intemperance, some—and they 


do get in—are unable to do as well else 


Where. It seems to us that the government 
should procure and retain the best men the 
country affords; it surely gets good ships 
Now why not con- 
sider the necessities of the service, and make 


and good machinery. 


the position of a machinist so attractive that 

the better class will continue, and be con 

tented 2 Surely it will not be safe in time of 

war to trust to inferior skill. VERITAS. 
Standard Catalogues, 

Editor American Machinist : 

In your issue of March 2, 1893, we note 
the interesting editorial on ‘‘ Standard Cata- 
If all manufacturers were to adopt 
6x9 as astandard size for their catalogues, 
each would certainly reap great advantages 
in the way of facility in filing, binding and 
quickness of reference, which would many 
times more than repay for the trouble in 
the initiative conformance to the standard. 

We did not Know that the American Soci 
ety of Mechanical Engineers had adopted 6x 
9 as their standard, and think if it were gen- 
erally known the movement would acquirea 
very appreciable impetus. 

This company has always made their cat 
alogues 4x6, considering this a convenient 
size for pocket use, and a size that readily 
fits into the ordinary pigeonhole of a desk, 
and if it were adopted as the standard we 
would find no objection to it; but we can 
readily see that a larger size for a standard 
would be preferred by many, and probably 
would suit us about as well, and as the tend 
ency is in the direction of 6x9 we shall make 
our next catalogue that size. 

This move, however, to be entirely and 
successful, should 
have a guiding hand, a headquarters, by 
which all the manufacturers of the country 
would have the matter presented to them in 
a convincing light, with system and perse 
little 
thinking on their part, in their joining the 
ranks Of those adopting the standard. 


verance, resulting probably, after a 


After reading the foregoing remarks it 
will occur to the mind of the reader that the 
one pre-eminently fitted place at which to 
establish such headquarters is in the oflice of 
the AMERICAN Macutnisr. We have passed 
the hint; what does the AMERICAN MACHIN- 
ist say’? If it should publish from week to 
week a list of those declaring in favor of the 
6x9 standard we prophesy the list would 
soon become a long one, 

F. E. REEp & Co. 

[We have for some years advocated a 
standard size for catalogues, and shall be 
willing to do anythin 
Eb. | 


r we can to help the 


5 


work along. 


Pipes and Pipe Joints for 
Editer Vachinist : 

Referring to Mr, Crane’s query in your 
issue of February 16th, as to the use of bell- 
joint pipes for a 


Pumps, 


A tite rican 


pump supply, permit me 
when the water must be lifted 
the use of sucha joint is certainly open to 


to say that 
objection. It can be cheaply and quickly 
laid, and, being made of cast-iron, the pipes 
are little likely to rust under ordinary con- 
ditions, and that is about all that can be said 
in their favor. 

A difliculty met with here some four years 
ago in the use of a 12-inch bell-joint pipe 
of a pump, which delivered 
at 850° pounds pressure, arose from 


for the supply 
witer 
the slow and imperfect closing of the pump 
delivery 


valves, which sent a heavy shock 


back into the supply pipe. This knocked 
out completely one joint, which was some 


what imperfectly made, and loosened some 











6 


others. This supply pipe had at the pump 
it of about 16 feet when 
the supply tank was just empty, and rang 
ing up to 30 feet when the tank was full, so 
that no doubt ever existed as to the presence 
of solid water at the pump in question. 
Mr. the use 


wrought-iron 


a head of water in 


Crane’s comment upon of 
pipe with screwed ends for 
is a timely one, and it may be 
that 
steel pipe may be so coated by the well 
known be 
practically secure against any ordinary tend 
much better way to 


pump supply 


worth noting welded wrought-iron or 


‘‘rustless”’ process as to made 
ency to corrosion. A 
connect wrought-iron or steel pipes for all 
purposes and for all the pressures where 
ordinary ‘‘O. D.” or ‘‘boiler tube thick 
ness” will suffice, is to abandon the use of 
threads entirely, and to expand the pipe 
into a heavy cast-iron or steel flange by 
hammering it outwardly with a round-faced 
hammer, so that the pipe is secured solid 
the flange. The length through the 
flange is usually made about one-third the 


diameter of the pipe, and the flange is bored 
so as to drive on tight at the back end, and 
is tapered in boring about y's inch in its 
length, so that when the expanding is com 
pleted the pipe can be pulled out of the 
flange only by overcoming the static friction 
due to the expanding it, but also by crush 
ing in the slightly tapered end. For still 
greater security some men prefer to recess 
the face of the flange, and to round over the 
extreme end of the pipe into this recess. 
Pipes may be set in their flanges in this way 
from say 44 inches up to 16 inches, but for 
smaller sizes the roller tube expander should 
be used, and sizes larger than 16 
should probably always be put on with 
rivets, in the usual boiler making way. 

It cannot be said that this note covers any 


inches 


new ground, but the methods referred to are 
not so widely known as they should be. 
Pittsburgh, Pa. P. BARNES. 


That Emery Wheel Once More, 
Kd tor American Machinist : 
Is it too late to speak once more on that 
If not, ‘1 rise to offer a 
In running acommon emery 


emery wheel ? 
few remarks.” 
wheel, a disk wheel, I mean, the fear of 
bursting it always deters me from running 
it as fast as 1 would like to. I would like 
to run a wheel at 8,000 feet instead of 5,500, 
and many wheels will stand that, or even a 
higher speed, and they cut faster, keep their 
shape better, will not get out of round, and 
will last very much longer, than wheels run 
at 2 much lower speed. But the trouble is 
one cannot tell that the particular wheel he 
is running is safe torun at a speed above 
the maker’s rating, and there is no way of 
reinforcing it. If one glues a leatherboard 
washer to each side of the wheel of about 
half its diameter, and uses well-fitted collars 
of about one-third its diameter, it is about 
the best, and all, he can do, He cannot bund 
such a wheel, for it would interfere with 
the use of it. With the cup wheel it is 
entirely different. 
made, inherently weak, but it is capable of 
being made indefinitely strong, for there is 
room to put bands on the periphery of the 
wheel sufficiently strong to stand almost any 
speed, certainly any desirable speed. Of 
course, it would not be practicable to drive 
bands directly onto the base wheel, but I 


It is, it is true, as usually 


propose as follows: 

Make of more or less, 
in width, and of such diameter that 
turned on the inside it will slip tightly 
the wheel, and turn off the outside with a 
This ring 


a ring 2 inches, 
when 


on 


taper of, say, 3 cinch to the foot. 
will do to be cast-iron. It may be made in 
the same way as a packing ring fora piston, 
that is, hold a suitable casting in a chuck, 
turn it inside and outside, and then cut it 
off, and it wants to be cut through, same 
as a packing Now 
wrought-iron or steel band, turn it on the 


ring. make a strong 
inside to the right size and taper to fit 
the other also turn it the 
outsides and edges, Now two 
lavers of thin paper around the emery 
wheel, slip on the first ring, and drive the 
other on over it. If it not far 
too far, take out part of the 


band and on 


put one or 


drives on 


enough or 


AMERICAN 


paper, or put more in, as the case may be. 
of the band should nearly 
so as not to throw the of 
balance, and both bands should be placed so 
The outer band, if suffi- 
ciently may tightly 
enough to make it safe to drive a wheel at 
any speed desirable, and when the face has 


The ends cut 


meet, wheel out 
as to run truly. 


strong, be driven 


worn away up to the edge of the band, it 
will be only the work of a few minutes to 
little and tighten them 
wheel is 


move them back a 
up again. When 
the bands can be used for another wheel of 


one worn out 


the same size. The above is my plan to 
keep a cup wheel together, and I think it 
much preferable to having a box around the 
wheel to catch the pieces when it breaks. 

T. HopGson, 
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Graphic Manner of Making Statements, 
Editor American Machinist : 

Ifere’s to that section paper again. I think 
the inclosed graphic mode of making a state- 
ment of one’s business is novel to many of 
your readers. By using any multiple of 10 
to the square inch a correct proportion of 
the the total cost can be 
easily obtained, and laid out in this way 
conveys a more accurate impression than the 
array of figures would. 
paper can be used to show in the same way 


various items to 


The same section 


any other class of facts when comparison is 
the object. J. DO Cox, dR., 
Manager of Cleveland Twist Drill Co. 


Equation to Curve, 
Editor American Machinist : 

A very simple method for finding the 
equation of the curve given by Mr. Allen, 
in your issue of February 9, is as follows: 

Let PC Mbe any position of the circle, 
and p the corresponding point in the curve. 


uy 
| 
Rr | —_—_——} 
\ 
a, \ 
oo B 


Draw P Band A C perpendicular to OLX, 
then will ? B= the y ordinate of the point, 
and A C' the radius of the circle. 


Now PO PR: +04 +46 or PO 
y::PO+-8 : R; but Po? x? + y? 
(O B? + P B*) or PO a/v? + y*; there 
fore 4/z* + y® :y¥::4 etytR:R; 
Y A/fa®? + y* + Ry Ra/u* + y®, which 


is the required equation. 

Itisevident that there will be two branches 
of the curve both starting at the origin, and 
Also 
branches will con 


running Out in opposite directions. 
the both 
stantly approach the line of centers R A, 


curve in its 
for as the circle goes farther from the origin 
the line joining its center with the origin 
will get nearer to being parallel with R A, 
and will intersect the circumference closer to 
the same, and at infinity will meet it. Hence 
it follows that the line # A is an asymptote 
to both 
tangent at infinity. As to there being any 
center to the curve, I think it hardly possi- 
ble, at least in the same sense as the term is 


branches, an asymptote being a 


MACHINIST 


used in the conic sections. The equations 
for the normal, sub normal, ete., are easily 
arrived at from the equation of the curve 
by formulas given in the text-book. 

A STEVENS’ TECH. 


The Amoskeag Fly-wheel— Feeding 
Boilers, 
Editor American Machinivt : 

In looking over the last volume of the 
‘‘’'fransactions of the American Society of 
Mechanical Engineers,” I note a paper by 
Mr. Manning, superintendent of the Amos 
keag mills, entitled ‘‘ A Novel Fly-wheel.” 

This is quite an interesting paper, as there 
are many 
there is one that looks a little strange, and 
will bear discussion. 

It was thought that there was one lesson 
that the broken wheel | Amoskeag mills at 
Manchester, N. H.] had taught engine build 
ers and others interested, and that was that 
these would be 
stronger and safer with two wheel centers 


valuable suggestions in it, but 


wide-rimmed band-wheels 


and two sets of arms, 

Mr. Manning brings up another point, and 
that is, irregular speed. It seems that the 
looms in this mill were arranged to ‘ knock 
off” automatically when the speed became 
too high; that this engine was designed to 
run 61 revolutions per minute, but it is ad- 
mitted that at the time of the break that it 
must have been 73, and how often it had 
been at that or above there is no record. 

If a boiler was built to run with 60 pounds 
steam, and the pressure was carried up to 
75 or 100 occasionally, we would not be sur- 
prised if it let go some time at 50 pounds. 

Mr. Dickie raised the question of the cause 
of this excessive variation of speed. To this 
Mr. Manning replied that, ‘if Mr. Dickie 
had had any experience with Corliss engines 
he must know that when the governor was 
set for a heavy load it would overrun at: 
light load.” This is an unusual idea of the 
functions of a governor on a Corliss engine, 
as the whole change of speed during the 
range of the governor’s action should not 
vary over four or five revolutions, and if the 
lowest speed was 61, the highest should not 
be over 65 or 66, even if all the load were 
thrown off the engine. 

[ am speaking from a number of years’ 
experience in rolling-mills with Corliss con- 
densing engines, where the load changes in- 
stantly from an overload to nothing but the 
friction of the engine and rolls, and I have 
never known of a case of any of the engines 
overrunning when the governor and valves 
were working smoothly. I have seen one 
case Where an inferior 


“ cylinder oil was used, 
% and the engine work- 
\ ing under a full head 

\ of steam from the 


throttle and no load 
on for a long time, 


: ] say half an hour or 
/ more, that when the 

/ valve was tripped 

y the friction of the 


valves was so great 
that they would not 
entirely close until the return motion of 
the wrist-plate. In this case, the collar on 
the governor staff was set too low, and did 
not allow the governor to raise sufliciently 
high so as not to open the valves at all, as 
governors on this class of engines should do, 
and if the valves do not open the engine can- 
not run too fast. 
It would be interesting to know if there 


” 


are other cases where govefmmors are “set 
so they will not control the valves with a 
light load, as it may account for some other 
‘* busted wheels,” 

We are now putting in a mill to be driven 
by a compound under the conditions that 
obtain in the other rolling-mills, and in this 
little anxious to see what a thor- 
ough trial will show in the way of racing, 
as this is a cross compound with a good 
sized receiver. 

Engines sometimes run away from break- 
ing of the governor belt, and in many cases 
it is not surprising that the belt breaks, for 
we often see them strained up tight enough 
to run a circular saw. 


Case am a 
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As these belts are run in a place whe 
they get a good dose of latter day oil that is 
not conducive to their longevity when t 
unnecessary strain is put upon them, th 
give out. These belts, as put on by most 
builders, are many times too large for 
service required, so the margin of safety is 
all right, and it is the writer’s custom to rin 
them loose, and in” a few years consi 
them worn out, and get new ones. By this 
course they become absolutely safe, unless 
something should fall on them. 

Recently there appeared a description 
«a Peck-Wheeler arrangement for heati 
feed by live steam, and editorial comme: 
questioning the feasibility of gaining ar 
thing by heating feed water with live ste 
Of course, no heat units can be added, | 
the economy comes in from the improved 
circulation in the boiler. 

The 
boiler having the poorest circulation. It is 


greatest economy would be in t! 
not necessary to go into a general explana 
tion of the circulation in a boiler, and where 
there isa lack of it there areoverheated plates 
with high flue gases, etc. The most econom 
ical device for feeding boilers is a power 
pump, with the temperature of the feed 
tering the boiler being the same in all cases, 

If we have a power pump feeding a boiler 
with water at 60°, and put on an injector re- 
ceiving water at 60°, and heating the water 
to 212° or higher, notwithstanding the fact 
that there must be a loss from 
both from the steam and water pipes, there 
will be a saving in fuel by the use of the in 
jector, and the injector using the most steam, 
water the hottest 
the more economical. 

A Connecticut master mechanic of a rail 
roud, some years ago, changed the feed from 


radiatior 


and heating the will be 


the barrel to the water leg of a locomotiv: 
and it would not steam until the feed was 
put back into the barrel again. 
when pumps and cold water were used. 

If he had been feeding with an injector 
it would not have made so much difference, 
as it would not interfere so much with the 
W. E. CRANE. 


This was 


circulation. 
Split Chucks for Holding Drill) Wire. 
Editor American Machinist: 

Every tool maker and good machinist 
knows the difficulty of holding wire (round 
Bessemer or cast-steel drill wire from say 4 
down to No. 60 Stubs gauge) true. I mea 
true in the strictest sense of the term; 
also knows the desirability of the san 
Steel drill wire is one of the most populs:: 
and valuable aids to the tool maker imagi! 
able. The accuracy with which it is mad 
the quality of stock, and the variety of sizes 
make it simply invaluable to the modern 
mechanic. 

Allow me to state that, in my opinion, t 
said Stubs gauge, as regards the method 


numbering (wrong end to,) and particular) 
the lack of uniformity between the si: 
makes it attain to the eminence of mon 
mental mechanical jackassiuty ; and the wors 
of itis the same gauge is adopted for tw 
drills by the different makers. Why in t 
name of horse sense doesn’t some manuf 
turer of the drills and wire rods adopt t 
metric system for drill wire, and wire of 
every description with 44, mm. between tli 
sizes, and then in this No. 1 would mean 
mm. or the next size to nothing, and so 


up, to say nothing of the immense advantie 


of having one exact and known relation 
tween the sizes? 

There is but that I have dis« 
ered up to date of holding wire true; tl 


one Way 


ap 
lat 


is and never will be but one chucking 
ance for holding work true in the 


that is, the split chuck; and it may be 
asa mechanical axiom that any appli 
that will hold 
will hold nothing true, and if owners 

foremen of tool rooms only knew of the i 
mense advantage with which a set of p 

split wire chucks from 1 to 
which can be used in any speed lathe ( 
hollow spindle lathe 
enough for such work) by having a suita 
socket to fit taper in spindle and piece of ¢ 
pipe with small hand-wheel on one end, a 
a steel pull piece on the other for draw 


é rly made 


any speeded hi 













more than one size of work 
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spindle, more of them would be used. If 
ea man gets used to such an arrange- 


nt as this, the constant use he can put 
to, and the very great increase in the 
lity and quantity of his work, will cause 


earth he managed 
et along without the split chuck as long 


H. HARDINGE. 


to wonder how on 


is he has. 
Chicago, Il. 
Drawingsand Drawing Paper. 
Editor American Machinist : 

[ am glad to see Mr. Norris’ ideas as to 
“Section Paper and Its Correct Use,” and 
hope others will give their ideas on this 
matter, as itis worth a good deal of com- 
ment. 
cut froma paper of a quality to take ink 
sketches freely, and to also admit of taking 
nts from, and only to use it in 12x18” 
sizes made into pads, and to only be called 

to service where a cheap or hurry job was 


My idea as to its use was to have it 


wanted which could easily be made on this 


was to have been ruled in 


Mr. Norris suggests, thus 
wing able to make a correct free-hand sketch 


er, which 


| , 
pink, and, as 
I 
rom which a print could be made, thus 
x able to keep a correct copy for refer- 
instead of filing old greasy sketches 
This 
also gets rid of the annoyance of the loss 
iltogether of the sketch, which we all know 
will happen, no matter how careful we try 
Not being able as 
one to rule this paper for me, and put into 
pads at a reasonable figure, I am without 
the satisfaction of its use. It would answer 


bein 





ence 


for future jobs of a similar nature. 


to be. yet to get any 


admirably on a great deal of my work. 
After we have this ruling let’s also put on 
figures, as 7, and ,j, sizes will yet be hard 
to read, and a drawing, especially a_ blue- 
print without figures has no place in a shop 

it will only do to represent our ideas and 
not do work from, especially when shade 
lines are used. 

Mr. Norris’ remarks on the old-fashioned 
way of making a cheap papered drawing 
and tracing on cloth giving way to quicker 
methods, leads me to give your readers my 
experience with this very unsatisfactory 
method. We all know how badly our trac- 
ing paper or cloth will match over on pen- 
ciled lines in damp weather, caused by un- 
equal shrinkage of the two papers, thus 
causing much loss of time, together with 
much vexation and a poor and unsatisfac- 
at the expense of the paper 
All this 


parchment 


tory tracing, 
and a high-priced tracing cloth. 
induced me to use ‘‘ medium 
drawing paper,” sold by Messrs. Keuffel & 
New York, in 20-yard This 
paper I bave found to give excellent results 
putting a 
piece of thick paper under it) make your 
rub 


rolls. 


Esser, 
in every way, as you can (by 
penciled drawing on it, and out and 
alter to your satisfaction; then ink directly 
over these lines, thus securing a tracing 
accurate to the original drawing, and after 
all, you can procure an excellent print from 
The paper 
is very strong, has a smooth and hard sur 
face, takes ink splendidly, prints nicely, 


it by a little longer exposure. 


is half the price of cloth, and you have 
no paper to use in addition to it for the first 


and 


drawing. 
But cannot with the tee 
square in this case as with the section paper, 
nd I cannot see that Mr. Norris can either, 
we all know that such paper, whether in 
sheets or not, will curl, and unless in pads I 
he can do his drawing with 


we dispense 


1 to see how 

y satisfaction, although to be able to turn 
he paper to suit the arm is a great help. 

I would also like to procure the Chinese 
vriting stick for trial, as have never used it, 
nd if Mr. Norris will tell us where the’ best 
in be procured we will try it, as the idea 
sa good one. 

I wish a word also as to drawing paper 
sizes, and have seen several articles in the 
AMERICAN MACHINIST giving a great many 
dd inch sizes. Now what's the matter with 
buying paper in commercial rolls of 36° 
width, and 24''x36" for 
largest sheet, then halve this, getting 18x24, 
Now if these are 


then we can get 
halving again gives 12x18? 
ot easy sizes obtained, and wood sizes for all 


why C. G. SAULS 


ises, let us know 
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Standard Sizes for Catalogues, 
Editor American Machinist : 

I find the most convenient way of filing 
catalogues of all sizes and shapes, except 
bound larger than 
103x124 BB letter file 
transfer case, which is a stiff pasteboard 


books and catalogues 


inches, is to use a 
box, 10}x12}x3 inches, with muslin hinges. 
It is sold by Brown Brothers, 293 Broad- 
way, New York, for 25 cents each. 
the so-called standard size catalogues, 6x9 
inches, fit nicely in this box, with 1} inches 
clearance at the end. 


Two of 


If 6x9 inches is to be 
adopted as the standard, these four regular 
sizes may be used as follows: 
Double standard, 9x12 inches; 
half standard, 
one-third standard, 3x6 inches. 
For filing in the BB box, these may be 
increased to 10x12, 6x10, 5x6, and 
The one-third standard is the proper 


standard, 


6x9 inches ; {4x6 inches ; 


34x6 

inches. 

size for mailing in ordinary letter envelopes. 
Wo. Kent. 


Equation to Curve, 
Editor American Machinist : 
The equation to the curve proposed by 
Mr. Leicester Allen may be thus obtained: 


AN. ja Of ; y 
ani ee : oo 
> ’ ‘ a 
OF A ( a/x? + y? 
r 1, 
4 (1) 
mS 
which may also be written 
rsin.O = r—y (2) 
or r covers 0 = ¥ 
which is the briefest in form, but not the 
most convenient for investigation. The 


polar equation may also be written down 
directly from the figure. 


u 


If » = radius vector 
(p + 7) sin. O r 
Rationalizing Equation (1) 
y? (rt + y?) —2 ry (a? + y*) + 2? 7* (4) 
Which is in the form: 
Ws +- } Vy t- Te +. Uo, 0 (5) 
The chief characteristics of the curve are 


(3) 


sufficiently obvious from the mode of con- 
struction, or might be readily deduced from 
Equations (5) and (4). 

Since 1, o, the curve passes through 
the origin, as we see it does. 

Since only the second power of x is in- 
volved, the curve extends symmetrically 
right and left of the axis of wx. 
the form of 
cates a double point at the origin which is 


uv, being also 0, uy indi- 
seen to be a cusp. 

From 7, = 9, 
asymptote parallel to 2 which is evidently 
the line ( 0, 
ting x 


we see that there is a real 
as may be confirmed by put 
w« in (4) (first dividing by .?), 
which then reduces to 

(y—r)® 0. 

The equations to the tangent, normal, etc., 
may be found in the usual way. A simple 
mechanical means of constructing the curve 
is to pivot arod ato and slide a tube along 
(’, while the 
The prob 
lem might then be generalized thus 


it, with one extremity on ( 
other extremity traces the point. 
Given 
the distance between the points on the slide, 
and the co-ordinates of the pivot, what curve 
will one point trace when the other follows 
a given line, straight or curved ? G. R. 


Screw-cutting, 

editor 
I have had several temptations to make a 
few remarks to the readers of the AMERICAN 
MACHINIST on screw-cutting during the last 


American Machinist : 


two years, and have at last concluded to do 
so. There isa very simple way of figuring 
threads that 
the AMERICAN MACHIN- 


gears for cutting I have not 


seen mentioned in 


Ist, and one that I have found to be very 
convenient. Most lathe builders make the 
teeth of the change gears increase in num 
ber by arithmetical progression, and I think 
it is a good way, as it makes it easy to fig 
ure threads that do not happen to be on the 
index plate. The numbers most used as a 


Now 


take any lathe whose change gears increase 


common difference are 5, 6 and 7. 
in number of teeth by a common difference, 
and it is oniy necessary to multiply the 
number of the 
certain distance, and the number of threads 


threads in lead screw in a 
in the screw you wish to cut in the same dis 
tance, each by the common difference of 
the teeth of the change gears, and it will 
give the correct gears for that thread. For 
instance, we wish to cut 11 threads per inch 
and the lead-screw has 4 threads per inch, 
and the common difference of the gears is 7 
teeth. 
are 4 threads, and in one inch of the desired 
thread there are 11 threads; therefore 4 xX 7 


28, and 7 


In one inch of the lead-screw there 


jh mig the 
which will cut 11 threads per inch. 
Now suppose we wish to cut 4} threads 


giving 28 and 77, 


per inch; as 44 will not multiply by 7 with 
outa fraction, we will take two inches of 
of lead screw 8 threads, 
- 9 threads; then 


each thread; 2’ 
and 2” of desired thread 
proceed as before, 8 x 7 = 56, 


and 9 & 7 
= 63, giving 56 and 68 as the correct gears 
for 44 threads per inch. 

Now suppose we have a 34" bolt to cut a 
U.S. standard thread on; U. 8. 8. for 34’ 
diameter is 8} threads per inch, and in or- 
der to figure 3} threads per inch with the 
number seven as a basis for the change 
gears, it will be necessary to take 4° of each 
. thread, as 3} per inch and 
t per inch will not. come 
together without a frac- 
tion in less than 4 inches. 

Therefore, in 4’ of lead- 
screw there are 16 threads, 
and in 4’ of 8} threads 
per inch there are 13 
threads, and 16 * 7 = 112, 
and 13 xX 7= 91, giving 
112 and 91 to cut 34 
threads per inch, and as 
the product. of the lead- 
and the 
difference gives the driver, the 112 gear will 
be the driver in this case. 

This method will work just as well when 
the lead of the thread in inches, or parts of 
an inch, is given. 


screw common 


For instance we wish to 
cut a worm of ,*, inch lead (or pitch); now , 
of an inch to one turn of worm, and + of an 
inch to one turn of lead-screw, will come to 
gether in 2j 
threads of ,*,° lead and 9 threads of 4 
Therefore 9 « 7 


correct gears to cut 


In 24" there are 4 
lead. 
28, the 


4%.’ lead (or pitch) 63 be- 


16 


inches. 


63, and 4 X 7 
ing the driver. 

This rule will in all cases give the small- 
est pair of gears that will cut the thread 
when the common difference of the gears is 
& prime number. 
that 
double or triple the size of both gears. 

I would like to remark that I think that 
either the number7 or the number 5 is a 
poor number to use as a basis for change 


In case it gives a pair of 


gears too small for convenience, 


are 


gears. 6 is a better number, but in my 
opinion 8 would be the best of all, as the 
above be applied on all U. 8. 
standard threads without 
the two 
For instance we wish to cut 22 threads per 
inch (U. 8S. S. for 54” bolt) 


the proper gears; 22 « 8 
] 


rule could 
any figuring to 


see where would come together. 
in order to find 
Wand4x« 8 

ead-screw as before), giv 


32 (with the same g 
ing 82and 19, which will cut 2% threads per 
inch. Very few of the lathes now made will 
cut all the U. 
in diameter, and the 114 pipe thread (which 
is as necessary to cut as any of them), while 


S. standard threads up to 6 


if 4 threads per inch were used as a lead 
screw, and the number 8 as a basis for the 
gearing, all U. S. standard 
diameter, and the 114 pipe thread could be 
cut on a simple geared lathe, with a set of 


threads to 6 


16 gears, the smallest having 16 teeth, and 
the largest only 80 teeth, 
gears of 64 teeth. 


including two 


I have been running a 21° swing, 12-foot 


7 


bed, lathe made by one of the best firms in 
the country (lathe cost about $1,200 three 
years ago), but that lathe would not cut five 
of the U. S. standard threads, nor the 114 
pipe thread, 

There are 14 gears with the lathe running 
from 28 to 112 teeth, making a total of 966 
teeth in the set, while the set abovespoken of, 
containing 16 gears, would only have a total 
of 713 teeth. the set of 16 
gears would cost any more to make than the 


I do not believe 


set of 14 gears, even if the four smaller gears 
of the first set were made of steel, while the 
convenience of being able to cutall U.S. 
standard threads and 114 pipe thread would 
be greatly appreciated by machinists, and 
would also greatly encourage the use of 
standard threads. WRIGHT, 
Wicrometer for Cross-feed, 
Editor 
While Mr. Gribben’s micrometer for cross- 


American Machinist : 


feed on lathes is quite an ingenious device, 
I think that there is too much of it for the 
every-day lathe hand to grasp, and a little 
too much work on it to have it adapted to 
the lathes now in use. What is required is 
something simple and inexpensive, so that 
the workmen of to-day can attach it to their 
lathes without asking the permission of the 
employer or foreman, as generally they do 
not care to give their workmen time to make 
new attachments. 

Lathes of moderp make have threading 
stops, and all that is required to make a 
good micrometer of them how 
many times the thread on their screw will 
go into 1,000, and divide the shoulder of the 
screw into that many parts, which can be 
easily done on any lathe, by using the back 
gear ora gear on the spindle as an index 
plate. 


is to see 


Of course, a line on the stop is re- 
quired to give a point to work from. It is 
best to have a greater number of divisions 
on the shoulder of the screw than to have a 
number which will go into 1,000 and leave 
a remainder, Tuos. W. R. McCase. 


Getting Steam into Exhaust Pipe, 
Editor American Machinist: 

Replying to C. C. Heald, in the issue of 
March 2d, would say that the way that he 
proposes to get steam into the exhaust pipe 
of engine, for heating the shop, is not to be 
Neither 
is the way that Benj. F. Wilson speaks of, 
as both of them are first-class make-shifts. 
The proper way is to run a pipe from the 
boiler directly into the exhaust pipe, and 
The 


connection should be made in such a way 


recommended, for several reasons. 


use it when the engine is not running. 


that no steam will go towards the engine, 

but all of it be forced where it is needed. 

W. H. WAKEMAN, 
I er 
A New Rust Preventive. 

We have received from Valmar & Goetze, 
81 New street, this city, a knife, the blade 
of which has been partially covered with a 


” 


new rust preventive called ‘‘ Mannocitin 


a German invention, After thus covering 
parts of the knife blade with Mannocitin, it 
has evidently been immersed in water, until 
those parts unprotected are covered with a 
deep while 
protected are as bright as ever. 


coating of rust, those parts 
It is color- 
less, and it is claimed neither contains nor 
attracts acids, withstands all atmospheric 
influences and sea water, never turns rancid, 
never hardens, leaves no marks of any kind 
upon the metal, and is very economical to 
It may be applied with a brush, cot- 


ton waste or a soft rag, and is removed by a 


Use, 


rag moistened with turpentine. It 


strong 


comes 
with recommendations 


from some of the best machinery establish- 


some very 
ments in Europe, and we judge it to be a 
valuable article for the purpose. 

_ ee — . 
Preaching and Practice. 

A convict says he was sent to prison for 
being dishonest, and yet he is compelled 
every day to die out pieces of pasteboard 
put between the inner and outer 
made there and 
and Leathe) Reporte 


which are 
soles of the shoes sold “As 


solid leather, Shoe 
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A New Way of Selling Machinery. 

During a recent visit to Philadelphia we 
happened to witness a new method of sell- 
ing machinery—at least such machinery as 
is sold to manufacturing establishments. 

A wagon was driven up to the door, a 
young man alighted, and asked the priv- 
ilege of giving a practical demonstration of 
the workings of a machine for pattern mak- 
ers’ use. Permission being granted, he, with 
the help of the driver, unloaded from the 
wagon and brought in a Fox trimmer, 
which he proceeded to operate in a skillful 
showing how readily it, by a single 
wood into 





manner, 
movement of a lever, cut pine 
any desired shape composed of intersecting 
straight lines, 

He had little trouble 
for a machine and went forth seeking an- 
other pattern shop in need of the latest im- 


in taking an order 


provements. 

Though this system of selling or a simi- 
lar one has long been used in selling sewing 
and some kinds of farming ma- 
we believe, new in such a line 
as this where the salesman cannot perma- 
nently locate, but must go from place to 
hiring his team and assistance on the 


machines 
chinery, it is, 


place, 
ground. 

Where a machine has to be belted or con- 
nected to in order to operate, 
the plan could manifestly not be so readily 
applied; but no one who has an opportunity 
to witness this young man’s operations can 
doubt that it has its advantages, 

= a 
A Distinction With a Difference. 


a steam pipe 


Some time ago one of our contemporaries 
somewhat in its praise of a 
S. Holbrook on 
problem, and which lecture, so far 
published ab- 
nothing new, but much 


‘slopped over” 
lecture delivered by Mr. Z 
the labor 
as we could judge from the 
stract, contained 
that is erroneous. Among other things the 


lecturer said, ‘capital is denounced as a 


criminal aequisition ; the successful mer- 


chant or manufacturer is the real criminal 
of to-day.” There was more of the same 
sort, and it is a fact, as our contemporary 
Industry says, ‘‘that this is simply answered 
by saving that it is not true, 
from being true, is just the opposite of it in 


and, so far 
respect to the popular estimation in which 
honest wealth is held in this country. .... 
Peter Cooper was a rich manufacturer of 
our time, but he never suffered obloquy, 
and we think Mr. Holbrook will have trou- 
ble in finding any blameless rich man in this 
country that is not looked up to and_re- 
spected by those with whom he comes in 
contact.” 

that 
those who inveigh against wealth and the 


The fact is, as every one knows, 


possessors of it, without regard to the cir- 
cumstances of its acquisition or its use, are 
uninfluential. We 
dozens of rich men who have 


few in numbers and 
all know of 
made their honestly, use it wisely, 
treat others fairly, and 


money 
command universal 
respect, 

There is, however, a growing disposition 
to consider methods of acquiring wealth, 
and the man who acquires it by mere skill- 
ful dodging of 


without rendering to others and to society 


prosecuting attorneys, or 


anything like a fair equivalent, is apt to be 
criticised, and to be 
different light 
money by unexceptionable methods. 

Wealth can be 
Ways as to benefit others and society, and it 


regarded in an entirely 
from one who makes _ his 
and is accumulated in such 
can be so used after it is accumulated. On 
the other hand, it 
accumulated and used in such a way as to 


can be, and too often is, 


prejudice the interests of all others. The 
body of the quick to 
recognize the difference, and it is proper 
that they should be. A 
not stand upon the 


great people are 
Jay Gould should 
same level as a Peter 
Cooper. 

We believe that the people who do not 
different methods of 
gaining wealth, but declaim indiscriminately 


distinguish between 


against all possessors of it, 
will be, 
ority, 


are, and always 
a very small and uninfluential min- 
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Kight Hours and the Letter Carriers. 





The United States Supreme Court has de 
cided the cases of the two letter carriers, 
Post and Gates vs. the United States, in favor 
of the carriers. The intent of the law was 
undoubted, and an ordinary man would 
have predicted this result. The complain- 
ants wanted eight hours to constitute aday’s 
work as provided by the law, but the Post- 
office Department, with a rather evident in- 
tention to nullify the law so far as possi- 
ble, proceeded to interpret it as meaning 
that eight hours a day included Sundays as 
well as other days, and that time not work- 
ed on that day should be offset against over- 
time worked on other days. 
the court was that no such offset could be 
made, and that overtime worked on any 
single day must be paid for. 

Another construction, equally brilliant, 
was that eight hours as named in the law 
meant that number of hours actually em- 
ployed in distributing and collecting mail, 
and that overtime required of the carriers 
in the post-office was not to be paid for. 
This was, as a matter of course, decided 
against the government, which seems all the 
way through to have been dragged into a 
pretty small piece of business. 

The question of the policy of making 
eight hours a legal day’s work for those in 
the employ of the government does not en- 
ter. It isa question of keeping faith with 
employes according to the plain intent of 
the law governing the matter. There may 
be—there is—difference in opinion as to the 
wisdom of the law, but there should be 
none as to the duty of the government to 
live up to its ownlaws. And if the experi- 
ment of an eight hour day is to be fairly 
tried, it seems better that it should be by the 
government than by a few private individu- 
likely find 
themselves at a disadvantage in competing 
with those Whose workmen worked longer 
hours. If the movement for shorter hours 
is a move in the right direction the govern- 
ment may well be the first to make it and 
the last to seek to evade it by quibbles. If 
the law is not satisfactory to the people it 
should not be a difficult matter to secure its 
repeal. 


The decision of 


als, or firms, who might very 


= a —= 

At a recent meeting of the Engineering 
Section of the British Naturalists’ Society, 
Mr. Thomas Morgans read a paper on ‘‘ Some 
American Friction Pulleys and Clutches.” 
It was stated that friction devices of this 
kind were much mpre frequently used in 
America than in England, where tight and 
loose pulleys or claw clutches were more in 
favor, the latter demanding, of course, the 
slowing of the shaft motion. Some of the 
American friction clutch details were 
shown to ‘‘evince considerable mechanical 
skill and contrivance.” Really ! 

oe eae 

We are informed that a set of apparatus 
is to be supplied to Sibley College, Cornell 
University, for making 
as recently described in our 


Tests ” 


‘Keep’s 
columns, and 
that henceforth this method of testing will 
form part of the course of study there. 
0 ome 
Literary Notes. 

KEY TO STEAM ENGINEERING. Embracing 
important questions apswered concerning the 
steam engine and boiler. By a practical engineer 
of large experience. The combustion of coal 
and its economical use considered  Vaporiza- 
tion, ebullition, evaporation, expansion and con- 
densation of water; with an appendix treating 
on electricity. Third edition, revised and en- 
larged. 

We have noticed a previous edition of this 

f June 25, 1891. This 

revised and enlarged; the 
comprehensiveness which 

form the characteristic features of the Mason 
regulator excellent series have been retained 
making the book a very valuable 
one for the practical engineer. 


work in our issue o 
one has been 


simplicity and 


and useful 
The book is 
divided into three parts; the first part gives 
answers to important questions relating to 
the steam engine and boiler; the second part 
treats on the combustion of coal; and the 
third part treats on heat and expansion, of 
water, evaporation, etc. In the appendix 
the electrical terms are defined and parts of 
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the dynamo described. The book is wel! 
worth the small price of 50 cents, and should 
be in the hands of all practical engineers 
It is sold by the Mason Regulator Company, 
3oston, Mass.; and published by Henry § 
Williams, 65 Federal street, of the same city 





Mr. Alfred R. Wolff, M. E., who has mad: 
a specialty of the heating and ventilation of 
buildings, has published in pamphlet forn 
a lecture delivered by him before th 
Franklin Institute, on the above mentioned 
subject. It is illustrated by diagrams, con 
tains useful tables, and will be appreciate 
by those who are interested in the subject 
It can be obtained by addressing the autho: 
at 907 Fulton Building, New York. 


One of the first things to be considered by 
most of those who desire a college or univer 
sity education is the question of the neces 
sary expense. A great help in answering 
this question will be found in a pamphlet, 
new edition of which has recently been 
issued by Harvard University, and which is 
entitled ‘‘ Students’ Expenses.” It is com 
piled by Frank Bolles, Secretary of the 
University, and may be obtained by address 
ing him at Cambridge, Mass. 


A pIOls AnD) 


(jue efinsWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separat 
sheet. 

(122) B. C. P., Baton Rouge, La., writes: 
There is a large beer faucet made by a firm 
in Pittsburgh, which gives great difficulty to 
keep it tight. We have a great many to 
grind. What is the best material to grind 
them with? A.—We should use fine sand 
and — water. 


(123) S. H., New York, writes: Please 
give Sec information relating to machines 
whic h cut feathers. It is a kind of a 
machine which cuts the feathers into small 
pieces which we call ‘‘down.” A.—We 
have not seen machines of this class, and 
cannot give you any information in regard 
to them. 


(124) C. G., Knoxville, Tenn., writes: 
Please inform me where I can obtain a book 
of instruction on mechanical drawing. A.— 
We believe the articles on practical drawing, 
recently concluded in our columns, will 
answer your purpose. For books treating 
on the same subject, write to any dealer in 
scientific works for catalogue. 


125) J. J. H., Plainfield, N. J., writes: 
Ple ‘ase. inform me what. horse- power it will 
take to drive an air compressor whose cy]l- 
inder is 12 inches diameter and 20 inches 
stroke, and to give a pressure of 60 pounds 
per square inch. .A.—The horse-power will 
depend on the quantity of air to be deliv- 
ered, which you have not given. 


(126) A. B., Bayonne City, N. J., asks: 
Why is it that the saddle pins on the links 
ina locomotive are placed out of center of 
the links? A.—The link saddle pin is placed 
out of the center of the link for the purpose 
of obtaining an equal cut off at each end of 
the cylinder. This has been thoroughly ex 
plained in our issues of May 10, 17, 24 and 
31, 1884. 














(127) R. S. K., Cincinnati, O., writes: I 
desire to become a competent locomotive en 
gineer, Please advise me of the best course 
to pursue. A.—Send your application to 
the superintendent of motive power, or ap 
ply personally to the foreman of the round 
Seen he will probably direct you to whom 
you should apply. After you have obtained 
a position do your duty manfully, and do 
not neglect to study during your leisure 
hours. 


(128) R. B., Ashley, Pa., writes: If com- 
pressed air of 90 pounds gauge pressure was 
used to force water, which formed a column 
200 feet high in a pipe 12 inches in diameter, 
what would be the upward velocity pro- 
vided the air did not blow up through the 
water, no intermediate piston being used ? 

A,—T he 90 pounds air pressure will about 
balance a column of water 200 feet high, and 
consequently there will be practic ally no ve- 
locity, particularly when friction is consid- 


ered and as m: any bends used as indicated in 
your sketch, 











fix¢ 





Ple 
dia 
pit 


the 
by 
of 
cir 
to 


dia 
rul 


dia 
Th 


ete 
tio 








a 


&& 


Le 

















Marcu 23, 1893 


1299) J. C. E., Matanzas, Cuba, writes: 
Please advise me where I can obtain detailed 
information on the manufacture of oil from 
eocoanut, together with the machinery used 
for the extraction. Please tell me where I 
may procure a book on this subject, and, if 

sible, its price. A.—This subject is 
i mewhat out of our line, but we believe 
that the practical treatise on animal and 
vecetable fats and oils, comprising both 
fixed and volatile oils, their physical and 
chemical properties and uses, the manner of 
extracting and refining them, and practical 
rules of testing them, by William T. Brannt, 
will suit your purpose. It can be obtained 
from D. Van Nostrand Company, 23 Murray 
street, New York. Price, $7.50. 


120) H. M., Church Point, Canada, 
writes: I would like to be anengineer. | 
have tried for over a year to get a position 


in x machine shop, but there is no work 
voing on, and wages of an apprentice are so 
low that I could not support myself. One 
firm offered me $100 the first year and $150 
the last year, but cannot take me for some 
time tocome. Where would you advise me 
to co? I would like to get in some shop 
where marine engines are built. What 
wages do apprentices usually get? A.—The 
only advice we can give you is to seek fora 
Jace until you obtain one, and if you can 
retin a small jobbing shop, do not throw 
the opportunity away, as in such you can 
probably make faster progress than ina 
larger shop. After you have served your 
apprenticeship it will then be time to seek 
work in such shops as will suit you best. 
Unfortunately the wages of apprentices are 
low; those offered to you are very fair. It 
is doubtful whether you can do any better 
here. 


(131) J. F. Z., Sugar Creek, Ohio, writes: 
Please give me a simple rule for finding the 
diameter of gear wheels when the circular 
pitch and the number of teeth are Known. 
A.—-Multiply the circular pitch in inches by 
the number of teeth and divide the product 
by 3.1416, the quotient will be the diameter 
of the pitch circle. If, for example, the 
circular pitch is 14 inches, and the wheel is 
to have 30 teeth, then the diameter of the 
1.5 x 30 _ 44 

3.1416 
Since dividing any quantity by 3.1416 gives 
the same result as by multiplying the quan 

1 change 
3.1416 
the foregoing rule to the following: Mul- 
tiply the circular pitch by the number of 
teeth, and by .3183, the product will be the 
diameter of the pitch circle. Applying this 
rule to the foregoing example, we have 
1.5 x 30 X .8183 = 14.323 + inches for the 
diameter of the pitch circle. 


pitch circle will be 323 inches. 


tity by .3183, we may 


(182) B.S. O., Middletown, Conn., writes: 
The pulley on our engine is 36 inches diam- 
eter, 10-inch face, and makes 820 revolu- 
tions per minute. The driven pulley is of 
wood 24 inches diameter with 10-inch face. 
The belt is a 10-inch woven web belt with 
leather face. The belt plays back and forth 
from side to side of pulleys, unless very 
tight. If it is tight enough to run smoothly 
in dry weather it is too tight in damp 
weather. I have crowned the wooden pul- 
ley to match the engine pulley, or a little 
more; the latter has 4, inch crown, but it 
does not remedy the difficulty. The shaft 
ine is in line and level, and the pulleys seem 
to be balanced. Can you give me sugges- 
tions as to obviating the difficulty without 
using an idler?) A.—It is difficult to locate 
the cause of trouble without examining the 
plant. The cause may be due to a light 
tly-wheel, giving an irregular motion to the 
pulleys, or it may be due to an unequal 
tension in the sides of the belt; if due to any 
of these causes the remedy will suggest 
itself. It may be necessary to use another 
kind of belt. 


33) H. B., Portville, N. Y., writes: 
We would like to have your opinion on what 
kind of engine and boiler, the former 25 
horse power, and the latter 35 horse-power, 
would be best adapted to put ina feed mill 
for continuous hard work, and get the most 
work out of a pound of coal without too 


ich complication. A.—We c¢annot ree 
ommend, either privately or through our 
columns, any particular kind of engine or 


n 
iler in preference to others. The best 
course to pursue in all eases of this kind is 
engage the services of a mechanical en- 
eer who has had experience in this line, 
1 who cannot afford to lose his reputation. 
Would it pay to use a condenser in con 
nection with a throttling engine of this size? 
That depends on the surrounding cir 


z 


Cumstances of the steam plant, If the 
water for condensing purposes has to be 
drawn through a distance exceeding 500 


et, and through a lift exceeding say about 
20 feet, and the conditions ure not favorable 
r the water to flow by gravitation towards 
the engine, a condensing engine would not 
ve satisfactory results. Orif the exh 


tust 


eam, say of a half-pound pressure or more 
pur 


ove the atmosphere, is re quired for 
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poses outside of v.he engine, the condensing 


engine will not be admissible. 3. Would 4 
pounds of soft coal per horse-power per 
hour do the work? A.—Yes. 


(134) Alban, London, Ont., writes: What 
is the method usually adopted, and what 
material is used for japanning sheet-iron or 
steel cheaply, after the manner of that used 
for corset steels and other work of a similar 
character? If used in the shape of dipping 
liquid or heated in an oven please give the 
best temperature at which to work. A. 
Japanning is done in clear transparent var- 
nishes, in black and in body colors; but 
black japan is the most characteristic and 
common style of work. The varnish for 
black japan consists essentially of pure nat- 
ural asphaltum with a proportion of gum 
animé dissolved in linseed oil and thinned 
with turpentine; but there are numerous 
receipts given for the varnish, and manufact- 
urers generally conceal the compesition of 
their own preparation. In thin layers such 
wt japan has a rich dark-brown color, and 
only shows a brilliant black in thicker coat- 
ings. For fine work, which has to be 
smoothed and polished, several coats of 
black are applied in succession, each being 
separately dried in the stove at a heat which 
may rise to near 3800 degrees Fahr. Body 
colors consist of a basis of transparent var- 
nish mixed with special mineral paints of the 
desired colors or with bronze powders. The 
transparent varnish used by japanners is a 
copal varnish which contains less drying oil 
and more turpentine than is contained in or- 
dinary painter’s oil varnish. 


(185) A. B. S., Memphis, Tenn., sends us 
a sketch of an upright boiler, in which the 
pass upwards through 126 3-inch 
tubes and then pass downwards through an 
outer row of 24 6-inch flues, and finally pass 
upwards through a space left between the 
6-inch flues and the outer shell, and out 
through the smoke stack placed centrally on 
top of boiler. He asks: Do the 6-inch flues 
have enough area to accommodate the gases 
which pass through the 3-inch tubes? A.— 
The aggregate area of the 6-inch flues is not 
as great as that of the 3 inch tubes, but 
since the area of the latter is greater than is 
required for carrying off the gases, it is not 
necessary that the area of the 6 inch flues 
should be equal to that of the 3-inch tubes. 
But we believe that 30 6-inch tubes will 
vive better results than 24. 2. What would 
you consider to be the proper area for the 
bottom of the smoke stack directly above 
the boiler?) A.—We should make it equal 
to one-eighth of the area of the grate sur- 
face; this will give a smoke stack 234 inches 
diameter. 38. The arrangement shown in 
sketch has never given satisfaction. There 
are two boilers of the same type and size in 
the plant, each has a 80 inch outlet into a 
V chimney 60 feet high. A.—The 


gases 


72-inch 
trouble may lie in the general construction 
of the boilers; your sketch is not complete 
enough for us to give an opinion. But we 
believe the main cause of the trouble is in 


the chimney which is too large for two 
boilers of this kind. 
(136) HH. H., Indianapolis, Ind., asks: 


How large a boat can be driven at arate of 
Sor9 miles an hour with an engine 24x3 
inches ? A.—About 16 feet long, 4 feet 
6 inches wide, and 2 feet deep. If the lines 
of the boat are fine and correctly designed 
you may obtain a speed of 8 miles an hour. 
2. I would like to make the boat of sheet 
iron; do you think No, 18 iron would be too 
light for the sides if well braced? A. 
No. 18 B. W. G. would be about right; 
but we would not recommend the use of 
iron or steel for small boats under any cir 
cumstances, as it is exceedingly difficult to 
vet a neat smooth job in the first place. 
Then the plates are so easily dented, and 
finally they soon rust through even with the 
best of care. No, 18 B. W. G. weighs very 
nearly 2 pounds per square foot, and 2-inch 
cedar planking will not exceed 14 pounds 
per square foot, so that the wooden boat 
would be the lighter. 3. What form = of 
boiler would be the best to use? A We 
should usea plain upright boiler of the type 
iMustrated in our issue of March 27, 1890. 
The boiler there shown was designed for 
stationary purposes. For marine purposes, 
the height of fire-box and the total height 
should be considerably reduced, so as to 
bring the center of gravity as low as possi 
ble. t. Do you think No. 6 sheet copper 
would stand 60 pounds pressure in a shell 
12 inches in diameter? A.—Yes; but we 
should not advise you to use copper sheets 
in the boiler; steel, we believe, will give far 
better results. 5. What size screw should I 
use for the desired’ speed? .A.—Diameter 
14 inches; pitch 24 inches. 


(187) W. M. S., St. Louis, Mo., writes: I 
wish to ascertain the correct position for the 
feed water pipes on boilers. A,.—See answer 
to Question 571 in our issue of December 29, 
1892. 2. Please indicate the proper position 
for a fusible plug in a tubular boiler. A. 
Fusible plugs are inserted at convenient 
points in plates liable to be the first to be 
left dry on the falling of the water level. 
In tubular boilers the most convenient place 
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will be in the front tube sheet close to the 
top of the upper row of tubes. Of course, 


in this position the escaping steam and 
water, after the fusible metal has been 


melted, will have no or very little tendency 
to put out the fire, as is usually expected 
when the fusible plug gives warning of low 
water. Everything considered, it is very 
doubtful whether a fusible plug will answer 
its purpose in tubular boilers. In marine 
boilers the plugs will have to be placed ac 
cording to the rules and regulations pre- 
scribed by the Board of Supervising In- 
spectors of Steam Vessels, which read as 
follows: All steamers shall have inserted in 
their boilers plugs of Banca tin, at least one 
half inch in diameter at the smallest end of 
the internal opening, in the following man- 
ner, to wit: Cylinder boilers with flues 
shall have one plug inserted in one flue of 
each boiler, and also one plug inserted in the 
shell of each boiler from the inside, imme 
diately before the fire line, and not less than 
four feet from the forward end of boilers. 
All tire box boilers shall have one plug in 
serted in the crown of the back connection, 
orin the highest fire service of the boiler. 
All upright tubular boilers used for marine 
purposes shall have a fusible plug inserted 
in one of the tubes at a point at least two 
inches below the lower gauge cock, and said 
plug may be placed in the upper head sheet 
when deemed advisable by the local inspec- 
tors. All fusible plugs, unless otherwise 
provided, shall have an external diameter 
not less than that of a one inch gas or steam 
pipe screw tap, except when such plugs 
shall be used in the tubes of upright boilers; 
plugs may be used with an external diameter 
of not less than that of a three-eighths of an 
inch gas or steam pipe screw tap, said plugs 
to conform in construction with plugs now 
authorized to be used by this board; and it 
shall be the duty of the inspectors to see 
that these plugs are filled with Banea tin at 
each annual inspection. 


(188) C. H., Detroit, Mich. writes: Please in 
form me how I can mold small articles in rub 
ber, which, after molding, must be soft like 
sheet rubber. Please tell me where I ean ob 
tain asmall vulcanizer, and its cost. Are there 
any books treating on molding rubber? A, 
We referred these questions to Mr. John T. 
Usher, who replies as follows: The molds 
for soft rubber are the same as for hard rub 
ber, and any article can be made either of 
hard or soft rubber in the same mold, but 
when the articles are made of soft rubber no 
provision need be made in the molds for re 
moving the articles (after they have been 
vulcanized) from the molds, as in the case of 
hard rubber when metal molds sare used: 
for when the articles are made of soft rub 
ber they can be easily pulled out of the mold 
if the latter is correctly made. Your corre 
spondent should experience no difliculty in 
making a metal mold without any special 
appliances except some molding sand, a 
ladle, and some white metal or wood babbitt 
metal, following instructions given in the 
issue of the AMERICAN Macutnist of March 
19th, 1892, or if he wants to make the arti- 
cles in plaster molds he should make them 
right in the flasks, as per issue of October 
6th, 1892. With regard to the soft rubber, 
of which mention is made, your correspond 
ent is very indefinite on this point, though I 
presume he refers to the kind of rubber of 
which hand stamps are made. If he does 
then this kind of rubber can usually be vul- 
canized in the steam vulcanizer in practical 
ly the time taken to raise the temperature to 
the vulcanizing point, and then cooling off 
slowly, as explained in issue of the AMERI 
CAN Macuinist for February 23d, holding 
the temperature at the vulcanizing point 
for about five minutes, and then shutting off 
the heat and «allowing the vuleanizer and 
contents to cool off, as therein explained. 
The vulcanizing of the rubber being really 
accomplished while the vuleanizer and con 
tents are being heated to the vuleanizing 
point, and then cooled off to or below the 
lowest vulcanizing point. The object in 
holding the temperature at the vulcanizing 
point for five minutes is to allow of the heat 
penetrating to the interior of the molds. It 
is possible that the above-mentioned rubber 
may not be suitable for your correspondent’s 
purpose. I should think the best rubber 
for his purpose would be the flexible rub 
ber used by dentists when it is necessary to 
make a soft palate in an artificial denture. 
If the latter rubber is used it is vulcanized 
the same as the hard rubber (though it never 
hard), With regard to the former 
(hand stamp) rubber, this can be vulcanized 
by improvised methods, as shown in issue of 
the AMERICAN Macuinist December Ist, 
1892, but as therein explained it is always 
best to use a vuleanizer. It is more than 
probable, though, that your correspondent 
may have to have his rubber made to order 
if he is desirous of having any particular 
color and amount of elasticity in the rubber, 
in which case the rubber can be made to be 
vulcanized in any time desired. The most 
popular vuleanizer in use is the ‘‘Whitney” 
as made by the Buffalo Dental Manufactur 
ing Co., Buffalo, N. Y. It is made in three 
sizes, 4’ diameter by 3 deep to hold one 
‘‘flask”’; 4’ diameter, 44° deep to hold two 
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flasks; 4” diameter, 6} deep to hold three 
flasks; the cost is $12 one flask, $14 two 
flask, and $16 three flask; these prices in- 
clude flasks, wrenches and gas or kerosene 
heater and jacket. The articles you have 
published on the subject of rubber work are 
the only practical ones I know of, and your 
correspondent can, if he reads and follows the 
instructions therein given, will find all the 
information necessary to make any articles 
he may wish to make of rubber. 
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Something About Compressed Air. 


By FRANK RicHARDs. 


the ideal field for 
So far as I know, a 


The air compressor is 
the use of the indicator 

steam-actuated air compressor is the only 
machine where the indicator can be applied 
and be found to tell the whole story of the 
power developed and of the work done, In 
the steam pump the report of the card of the 
water cylinder is affected by questions re- 
lating to the inertia of the body of water. 
With a steam engine of any type there is al 
ways some uncertainty about the friction of 
the working parts of the engine. We can 
take what we are pleased to call the friction 
card, when the engine is running without 
external work, and know 


doing any we 


what resistance the steam has to overcome 
at that time; but that tells us comparatively 
little of 
loaded, 


ly every 


the resistance of the engine when 
We know that 
part 


the friction of near- 
of the 


creases With the load, but when 


engine in- 
the load is 
on, we don’t know from the indicator card 


working 
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how much of it indicates load or how much 
of it belongs to the friction of the engine, 
and to get the result with any certainty and 
accuracy it is necessary to employ some form 
of dynamometer in connection with the in 
dicator. In the government tests of the new 
war ships we have to take the testimony of 
the indicator as the best available evidence; 
but it is quite possible that the actual power 
the 


used by the screw acting upon water 


for propulsion may not bear a constant rela 
tion to the mean effective of the indicator 
card on account of the varying and unde 
termined friction of the working surfaces. 
But a ‘‘job” it would be to apply a 
dynamometer to the steamship ‘ Indiana.” 
different 


the same engine in a building, and have the 


What 


So when parties hire power from 
power consumed computed from indicator 
cards they have to pay for some power that 
they don’t get, and what they do use is a 
more or less uncertain quantity. 

In the case of the air compressor this is 
different. By taking cards from both the 
steam and air cylinders at the same time, or 
when the compressor is running under simi- 
statement 


lar conditions, we the whole 


of the power consumed and of the actual 


get 
work done. The difference between the in- 
dicated horse-power of the two cards will 
represent the power that has been expend 
ed merely to keep the machine in motion, 


TABLE OF VOLUMES, MEAN PRESSURES PER STROKE, 
TEMPERATURES, ETC., IN THE OPERATION OF 
AIR COMPRESSION FROM 1 ATMO. AND 
60° FAHR. 
1 2 3 5 6 7 at 


air 


Pressure. 
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The accompanying table will be found 


convenient in working up cards, and in 


general computations upon the duty of air 
compressors. It is thought that it requires 
little explanation. ‘The first three 
course, different forms of 


columns 
are, of the same 
the pressure to which the air is com 
the table 


assumed to be compressed from an 


thing 


pressed. Throughout the air is 
initial 


pressure of one atmosphere and a tempera 


ture of 60° Fahr. 
Column 4 gives the volume of air after 


compression to the given pressure and after 
it is cooled to its initial temperature. As 
far as the Compressor is concerned this col 
eternally unattainable 


umn represents an 


ideal. The compressed volume while in the 
compressor, or at the moment of discharge, 
will always be greater than given in the 
table for the corresponding pressure, because 
it is impossible to compress air and at the 
sume time abstract all the heat of compres 
sion from it. This column does, however, 
give the volume of air that will be realized 
if the 
from the compressor, or is allowed to give 
Air will be found 


air is transmitted to some distance 


up its heat in any way. 
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to lose its heat very rapidly, and this col- 
umn may be taken to represent the volume 
of air after compression available for the 


purpose for which the air has been com 


pressed. 
the volume of air more 


Column 5 gives 


nearly as the compressor has to deal with it. 


In any compressor the air will lose some 
of its heat during compression. The slower 
the compressor runs the cooler the air and 


the smaller the volume. High or excessive 
speeds are not in the interest of economy for 
many reasons. If the cylinder and heads 
are water-jacketed the cooling of the air 
the reduction of 


effective resistance, will be quite apprecia 


and volume, and of mean 
ble; but. in any compressor cylinder with- 
in my knowledge the actual volume will be 
nearer the figures as given in column 5 than 
to those in column 4. 

Column 6 gives the mean effective resist- 
ance to be overcome by the air cylinder pis- 
ton in the stroke of compression, supposing 
the air to remain constantly at its initial tem 
perature. Of course it will not so remain, 
and instead this column remains the ideal to 
be kept in view and striven for in econom- 
ical air compression. 

Column 7 gives the mean effective resist- 
ance to be overcome by the piston, supposing 
that there is no cooling of the air. As we 
is more or less—generally 
less, but always some—cooling of the air, 
so. that effective will be 
somewhat less than as given in this column; 
but for computing the actual 
quired for operating air compressor cylin- 
ders the figures in this column may be taken 
say 10 per 


have seen there 


the actual mean 
power re- 
and acertain percentage added 


the will represent very 
closely the power required by the compres- 


cent.—and result 
sor, 

It seems proper here to suggest one cau- 
tion as to the use of this column. The mean 
pressures given being for compression from 
one atmosphere upward they will not be cor 
rect. for computations in compound com 
pression or for any other initial pressure. 
the effective in column 7 for 
compressing to fifty pounds gauge pressure 


Thus mean 


: of 
is 27 


28, that is, increasing the pressure 50 
pounds by the gauge, but it does not follow 


that we could take air at fifty pounds gauge 
pressure, and compress it to 100 by the same 
mean effective. In the latter case the mean 
effective required would be 40.21. 

Column 8 gives the theoretical tempera 
tures of the air after compression to the 
pressures indicated, 

ae 

Not many machinery manufacturers are 
able to avail themselves of so many argu- 
ments in favor of the use of their machines 
as are the bicycle manufacturers, who push 
their products on grounds of fashion, health- 
The latest 
publication bearing upon the subject is en 


fulness, and of general utility. 


titled, ‘‘ The Bicycle in Its Relation to the 
Physician,” being an address upon this sub 
Egbert, A. M., M. D., of 
Institute, Philadelphia, It is re 
printed in) pamphlet the Uni 
versity Medical Magazine, and is thus pub 
lished by Albert A. Pope, of 
we suppose, will furnish it upon application, 


ject by Seneca 
Drexel 
form from 
soston, who, 


- ° ie 
Mr. J. B. 
mechanical career in Springfield, Ohio, after 


Edwards, who commenced his 
wards being employed on watch tools at 
Elgin, and finally with the Western Electric 
Company, at Chicago, sails on the 22d for 


Antwerp, Belgium, where he will have 
charge of the Antwerp factory of the 


Western Electric Company. This company 
is closely identified with the Bell Telephone 
Company, and the principal business of the 
Antwerp manufacture of 
About 500 


men are employed there, the heads of de- 


factory is the 
telephones for use in Europe, 


partments being mostly Americans. 
ae 

Among the modern mechanical wonders 
may be classed the telephone switch boards 
used in large cities. There are several of 
these in New York that are remarkable, but 
the largest is that in Cortlandt street, and 
which serves for some 6,000 subscribers in 
the * 


down-town ” or business section of the 
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city. It cost in the neighborhood of 
$500,000, and has about 40 miles of electric 
cable entering into its construction. 














Farmer 


A cigar factory is to be established at 
City, Il. 


New water-works are to be put in at 
Ill., this spring. 


Fairbury, 


A new furniture factory is to be started at 


Tuscola, Tl. 
The Pepperell Company will erect a new mill ir 
Biddeford, Maine, this spring. 


A Phillips (Me.) paper says that a novelty-mill 
will be built at that place during the coming sea- 
son 

The Gibson Novelty Works, at Gibson City, TIl., 
has been issued articles of incorporation. Capital 
stock, $8,000. 

South Norridgewock, Maine, is likely to have a 
new industry established in the shape of a butter 
and cheese factory. 

The Naperville Lounge Company, at Naperville, 
Ill., has been incorporated with a capital stock of 
$10,000, for the manufacture of furniture 

Articles of incorporation have been issued to the 
Monmouth, Ill., Sewer Pipe and Tile Company. 
The new institution has a capital stock of $50 000, 

The St. Croix Shoe Company, Calais. Maine, are 
considering the practicability of manufacturing 
leather garments in addition to their shoe business. 

The Campbell Printing Press and Manufacturing 
Company, New York, has issued a new catalogue 
of printing presses and attachments, folding ma- 
chines, ete. 

The Peter F. Bryce Bakery Company, of India- 
napolis, Ind., is making extensive improvements 
to its plant in South street, preparatory to _ in- 
creasing largely its producing capacity. 

The Richards Paper Company, Gardiner, Maine, 
have voted to rebuild their pulp-mill, lately burned, 
if the insurance adjustment is satisfactory and 
agreeable arrangements are made with the bond- 
holders. 

W.C. Buddenbaum has just completed on East 
Market Indianapolis, Ind., a three-story 
building 100 feet long by 80 feet wide, in which he 
will put in a planing-mill, door, sash and blind 
factory. 

W.R. 
erection at 


street, 


Close, of Bangor, Maine,is to begin the 
Lincolnville this week of one of his 
patent lime kilns. If the kiln is a success a syndi 
cate will be formed for tle manufacture of lime 
on a large seale at Lincolnville. 

Carlton & Bearce, of Woodland, Me., bave sold 
their mill to Tornquist & Johnson, of 
New Sweden, Maine, reserving the use of it for 
one month, to saw out theirstock of cedar. The 
mill will be removed to New Sweden. 


Messrs 


The old frame buildings on Kentucky avenue, 
Indianapolis, Ind., owned by John Guedelhoefer, 
are being torn down, and in their place he has 


contracted to erect a four-story building 195 feet 
long by forty wide, constructed of brick, resting 
on a stone foundation. 

Dean Brothers, steam pump manufacturers, 
have the plans for their new shops, on First street 
and the Big Four tracks, Indianapolis, Ind., com- 
pleted, and will, within a short time, advertise 
again for bids. having made some changes on the 
plans they prepared last fall. 

There is water-works agitation at Marietta, O.; 
Clarksville, Tenn.; St. Paul, Minn.; New Wilming- 


ton, Pa.; Providence, R. 1.; Cleveland, O ; Lisbon 


Falls, Me.; Lexington, Ky.; Union Springs, Ala: 
Oyster Bay, L. I.; Sacramento, Cal ; Boston, Mass.: 
Luverne, Minn; Lancaster, O.; Washington, Kan. 


The Indianapolis Chair Company, Indianapolis, 


Ind., has its new building completed and most 
of the machinery in position, making it one 
of the largest plants of this character in this 
country, Some 350 men are now employed at the 


works, and the number is to be 


creased 


still further in- 

A new one story foundry building, 80 feet front 
and 100 feet deep, is being added tothe works of 
tue Globe Iron and Foundry Company, on Ninth 
and Victor streets, St. Mo. Twenty men 
will be employed at the start inthe new depart- 
ment, and others added as the increase 
The company is quite busy 
on house work —railings, store fronts, ete. 

Ww. kK 


Louis, 


will be 
of business requires. 


Dana and Hebron Mayhew, of Westbrook, 
Maine, have valuable waterpower 
and adjoining land at the falls in 
Mousam River, near West Kennebunk. The water 
power is said to be extensive and the water excel 
lent for dyeing purposes and for paper making. 
The purchasers state they will, if a lease can be 
secured with the right parties, construct a mill and 
make any other improvements that may be re- 
quired. 

The Parry 
napolis, Ind., 


purchased a 


16 acres of 


Manufacturing Company, of India- 
has decided to tear down the ex- 
tensive drying sheds erected some years ago on 
the corner of Ilinois and Garden streets, and on 
this place erect a four-story brick building having 
a frontage of and 


The com 


Illinois street, 


feet 


220 feet on run 


ning back on Garden street 226 
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pany is also negotiating for a right of way | 
which it can lay a switch from the switch leading 
to the Premier Steel Works to its establishment 

W. Jessop & Sons, Limited, of Sheffield, England 
and New York, the well-known steel maker 
count themselves one hundred years old this year 
The business was started by William Jessop, a 
Sheffield, in 1793,and has been continued by h 
and their descendants. The works hay 
grown to be amongst the largest of the kind in th: 
world, and are largely represented in the prin« 
pal cities in the United States and Canada. | 
addition to cast steel of all shapes and for all pu 
poses, the firm are large makers of steel casting 
The New York office is at 91 John street. 


sons 


The Armour Packing Company has been inco 
porated under the laws of New Jersey with 
capital of $7,500,000. The company proposes to d 
business in that State at Jersey City and Newar 
and throughout the United States and Europe 
with its principal office in Jersey City. Its bus 
ness will be the manufacture of all kinds of pro: 
ucts from food animals. The incorporators ar 
H. O. Armour and Frank Platt, of New York 
Charles W. Armour, of Kansas City; Charle 
Richter and Fred. V. Dare, of Brooklyn; Theo. | 
Wood, of Orange, Llewellyn E. James, of 
Kansas City, Kan. 


and 


The Dominion Coal Company (limited), which 
the legal title of the now famous Whitney synd 
cate that has bought up and secured control of t} 
Cape Breton coal mines for the next 100 years, ha 


organized with the following officers: President 
Henry M. Whitney, Boston; treasurer, John § 


McLennon, Montreal; secretary, B. F. Pearsor 
Halifax, N. S.; chief engineer and general mana 
ger, F. S. Pearson, Boston; resident manager i: 
Nova Scotia, Hon. David McKeen, Cape Bretor 
directors, Henry M. Whitney, Boston; W. C. Var 
Horne, Montreal; Sir Donald Smith, Montrea!, 
Hugh McLennan and William B. Ross, Halifax 
H. F. Dimock, New York; Alfred Winsor, Bosto1 
F. S. Pearson, Boston; Robert Winsor, Boston 
Of the management of the new concern six dire: 
tors and tne secretary are Canadians. 








Machinists’ Supplies and Iron. 


New York, March 18, 1893 

Iron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $14.75 to $15.25; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $14.75 
to $15 for No.1 Foundry; $13.75 to $14 for No. 
2; and $12.75 to $13 for Gray Forge. 

Antimony—The market is steady. We quote I 
X., 103ge. to 10e.; Cookson’s, 10%e. to 1034e.: 
Hallett’s, 10c. to 10lge., and U. S. French Star, 
10lée. 

Copper--The market is easy; 1134¢. to 12e. is 
asked for Lake Copper, but this does not attract 
business. Casting Copper is held at 107e. to 11'4c 

Lead—The market has a firmer tendency with 
3.92kc¢. bid, and 395c. to de. asked for car loads 
Inquiries are on the increase, and a larger business 
is looked for. 

Lard Oil—Prime City is quoted at $1.00 to $1.02. 

Speiter—Offerings of spot supplies are limited, 
and sellers are still quoting high prices, but prob- 
ably 4.2746c. would buy April supplies. There is no 
business. but inquiries seem to be on the increase 

Tin —The market is firmer; for small sales 21e. is 
bid, and 21.2 





», asked for spot supplies. 


* WANTED: 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 








“4. 


Wanted—Salesmen on 


commission, to push a 
special linefof mach’y. 


‘** Kirk,’ care of Am. Mack 

Head draftsman for marine and general eng 
works, wants change. X. Y., AM. MACHINIST. 

Designer and draftsman, technical graduate, wit! 
shop exp., Wants position. Box 24, Am. MAcH. 

Wanted—Good metal model makers; good pos. t: 
exp’d party. Thurman & Scullin, indianapolis, Ind 

Wanted—Several Ist-class, gen. mach., 113 & 115 
Plymouth St., Jersey City. Shop new and pleasant 

Draftsman (designer), machine tools, fixtures and 
general mach’y, desires pos’n. H.M., AM. Macu. 

Wanted—Position as draftsman; 4 years’ experi 
ence. Address Box 61, AMERICAN MACHINIST. 

Wanted—A good mech. draftsman, one who has 
worked on printing press machinery pref’d; stat: 
exp. and wages expt’d. Box 23, Am. MACHINIST. 

Wanted—A man of exp. in erecting and testing 
duplex pumps, to take position with a wester: 
pump factory. ** Duplex,” care AM. MACHINIST. 

Vech. engineer, college graduate, 15 years of 
practical experience, desires sit. as supt., assistant 
supt., mech. engineer or designer. B., Am. Macu 

A mech. and electrical eng..7 years professor of 
mech, engineer’g in a high grade college, is open t« 
prof’al or bus. engagement, E. M. F., AM. Macu 

Situation wanted by a first-class tool dresser and 
steel worker; can do forging if required; best otf 
references. Box 57, AMERICAN MACHINIST, 

A foreman pattern maker desires a change 
Am posted on steam pump and engine work, etc. 
Address P., AMERICAN MACHINIST. 

Wanted—An experienced and competent man as 
superintendent in a carriage hardware manufac 
tory. Manufactures, Box 58, AMERICAN MACHINIST 

Wanted—A first-class wood pattern maker fo) 
plumbing brass work; apply to Ahrens & Ott Mfg 
Co., Louisville, Ky. 

Wanted—Machinery blacksmith that can us: 
power hammer, Also man for heavy lathe, an 
several floor hands. Box 48, AM. MACHINIST. 

Wanted—Position as foundry foreman; one whi 
is accustomed to first-class work. Address H. G 
Box 53, AMERICAN MACHINIST. 

_ Wanted—Ist-class brass molder to take charge of 
foundry. State experience and salary. Apply 
James Morrison Brass Mtg. Co., Toronto, Ont. 

Wanted— Pattern makers on heavy machiners 
work. None but Ist class workmen of good habits 
need apply. Farrel F d’y & Mach. Co., Ansonia, Ct 

Wanted—Foreman for machine shop for a ca 
works; must be under 40 years ot age, Address VY. 
care Lord & Thomas, Chicago, III, 
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Superintendent, with 1st-class experience on in- 
terchangeable machine Ty, W ants situation in vi 
cinity of New York City > good reasons for leaving 
present pos.; good refe rence. O. X., Am. MAcH. 
Wanted—Two or three Ist-c lass draftsmen. Must 
e good designers. and have had shop experience. 
Preference will be given to those having worked 
yn electrical machinery. Box 56, Am. Macu. 
Wanted—An exp’d man to take charge of a 
nodern locomotive blacksmith shop. In answer- 
ing, please give references, state age and experi- 
nee, and salary expected. Smith, Am. Macu. 
A steady and competent young mechanic would 
ike position to take charge ‘of automatic machines, 
has held similar position; or asa machinist; has had 
»ol room experience; best ref. Box 51. Am. Macu. 
Wanted—A I1st-class tool and die maker for 
naking punching dies. Permanent situation and 
sood wages to the right man. Address Dupaul, 
young Optical Co., Southbridge, Mass. 
Wanted—By a practical tool maker and macbin 
st,a situation with a firm of modern shop practice; 
present position, charge over tool department 
Reference given; age, 32. Box 52, Am. MAcH. 
Wanted—By a thorough and experienced ma- 
hinist foreman, position as sucb or superintend- 
nt. Well up in modern shop ve actice ; best meth- 
is handling piece-work, etc. N., AM. Macu. 


Mech. engineer wants situation as supt., assistant 
supt., or chief draftsman. 15 years’ practical ex- 
perience on machine tools, eng. and electric ma- 
‘hinery; best refs. 


Theory & Practice, Am. MAcn- | 


A Me R [Cu AN 


M ACHINIST 





Wanted—Position as foremanof shop running 25 
to50 men; well up on jig andinterchange methods; 
references. Address Energy, AM. MACHINIST. 

Wanted—Draftsmen, two mechanical draftsmen, 
first-class men to work on machine tools, men with 
experience on this class of work preferred. P. O. 
Box 1527, Fitchburg, Mass. 

Wanted—Foreman for machine shop manufac- 
turing wood-working machinery; must be a good 
mechanic, and well acquainted with modern ma- 
chine shop practice; state age. experience, and 
salary expected. Address I., Box 26, AM. MACHINIST 

Wanted— Member A.S. M. E., superintendent of 
large works. desires similar position in Philadel- 
phia about June Ist. 18 years exp. covering ma- 
chine tools, general machine and iron work, & elec- 
trie railroad & lighting mach’y. Box 59, AM. MacuH. 

Wanted—Steady employment given to a good 
turret lathe hand ina iarge, pleasant Ohio town. 
Must be a temperate man of family and steady 
habits, and a good workman. Address L. B., care 
of AMERICAN MACHINIST. 


Wanted—One good draftsman and designer of 
steam engines and general work, must understand 
the steam engine thoroughly. State age. exp., 
habits and salary expected, and how soon you can 
come. Box 300, Am. MACHINIST, New York. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue: 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING CoMPaNyY, 203 Broad- 
way. New York. 





‘Bradley Hammers. 


| If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
uy in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracuse, N. Y. 
pip ipl piel pile ipl ell yell iyi titi iy 





Sth EDITION READY, 


Stationary Steam Engines 
for Electric Lighting Purposes. 


By Prof. R. H. THURSTON. 
12mo, Cloth, $1.50. 
JOHN WILEY & SONS, NEW YORK. 





Ready-made Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 Cents. 
Geo. B. Grant, 
Lexington, Mass., 
And 125 So. 11th St., 
Philadelphia, Pa. 








ELECT RICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE. 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 


45 BROADWAY, N. Y. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 

Makers of Implements for 

m, Standard Measurements. 

Over Hf 

52, 00 


in Use 







Crescent Gauge. 





Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


THE PERKINS DRAW STROKE TRIMMER, 


for all Bench Wood. 


Prosecuted 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 





Manchester, England 


Pos. wanted by young man, mach 
also the 
Box 44, Aw. Macnu. 


First-class pattern maker desires situation as 


foreman; experienced in heavy machine tools, ete 
Age, 36. 


Address Box 60, AMERICAN MACHINIST. 


Polytechnic graduate, having wide practical ex 


perience as designer and salesman of high-duty 
steam machinery, would like to represent first-class 
builder in New York office. 
Address R. I. G., 


References given 
AMERICAN MACHINIST. 


_Wanted—Engineers and others interested in de- 


vices for regulating pressures of steam, water, gas 
or air, or for governing and 
of pumps, to send their address to the Foster En- 
gineering Co., Newark, N. J. 


regulaing the action 


Wanted—A foreman for machine shopin Western 


Pennsylvania manufacturing portable engine and 
gen. machine work: must be thoroughly up in 
modern machine shop practice and understand 
methods of producing work cheaply: give refer 
ence, age and salary expect’d. Box 39, Am. Macu 


; understands | 
thoroughly manufacture of steam pumps: 
office work and selling of same 





aa 


Machinist and draftsman (designer) 31% years in 


this country, who is master of 4 languages, wishes 
to represent or act as inte rpreter for one or sev 
eral concerns at the Columbian Exhibition: hada 
similar position at the Paris Exposition of 1889; can 
give first-class American and foreign references. 
Address L. E. F., 


AMERICAN MACHINIST. 


Wanted—A competent, energetic foreman or 


superintendent, to take charge of concern manu 
facturing a general line of brass and iron steam 
appliances. Must be a 
handle 150 men or more to best advantage; 
in modern shop practice and the methods employed 
for rapid work. State ag 
expected 


pusher; competent to 


well up 


e, experience, and salary 
Box 44, AMERICAN MACHINIST. 


Wanted— By a millwright and machine concern 
in large Ohio River City, 
shop working from 4 to & men; only those with ex 
perience and ability to handle men, and turn out 
work cheaply and rapidly, need apply. North- 
ern man. preferred. 
stating age, 
man, Box 5 


foreman for machine 


Address, with particulars, 
nationality and experience, Fore 
AMERICAN MACHINIST. 





d Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS weit co 
20 Johnson St., CLEVELAND, O. 








Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 









with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from ,y 
to 1} inches. 

Send for Hlastrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing (Oy 
312 TERRACE, BUFFALO, N. Y 









\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 





Car, Locomotive and Bridge 


An Indispensable and 
workers, Latest and 


Best Design. Infringers 
Trial, not 


STOCKS, NEAVE & CO., 





BRASS-WORKING TOOLS, 
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SCREW MACHINES. 
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J. A. FAY and EGAN CO., 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U 











KEY TO ENCINEERINC. 


new edition of our book KEY TO ENGINEERING, 
making a book of 174 pages, ( 
the subjects treated on in the additional 


We have published a 
which contains part three, the whole 
imitation leather. Following are 


chapters : 
THE THREE 
Vaporization; What is Vapor’ 
Vapor; An Elastic Fluid. 
Heat and Expansion of Water. 
Evaporation—Escape of Vapor. 


ELECTRICITY. 


Technical Terms. 


MISCELLANEOUS 
50 Cents, postpaid. 10 per cent. discount 


Price, including 
made to those mentioning the 


parts 1, 2 and 3, 





STATES OF WATER. 


AMERICAN MACHINIST. 


MASON RECULATOR CO., Boston, Mass. 
we SVeVVVVVVVVVVVVVVVVVVVVsese 


(ENLARGED. ) 


bound in 


Heat Units; Vapor Atoms. 

Ebullition and Circulation. 

Vapor in Water, Air and Steam. 
Condensation. On the Vacuum. 
Parts of the Dynamo, 


TABLES. 


Stamps Taken. 


23 RIVER ST., 


CINCINNATI, 
w OHIO, U.S.4 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 

Shops, Carriage Works, 
&c., &e. 


All of the highest standard of excellence. 


W.H. DOANE, Pres, OD. L, LYON, Sec'y. No. | Band Saw. 


Stover Power Hack Saw. 
Cuts off any Size or Shape of Metal 








UP TO 4% INCHES. 
No skill required t ur 
it. When bar iscut off 
the machine automa 
ally li th iw fron 
the work a to} 

The pr on 
saw is much q 1 


the forward stroke than 
on the return 


This is the Most 
Practical Machine 
forthe Purpose ever 
offered to the trade 

No shop can afford t 
be without it. 
Satisfaction Guaranteed, 

Price, $25.00. 
STOVER NOVELTY WORKS, 
FREEPORT, ILL. 











] AND CANADIAN 
. U. Patent Rights 


OF THE 


WATERSPOUT 
PULSATING STEAM PUMP 


FOR SALE. 


Is successfully working in 
England. Great improvement 
over others 
CHEAP and PROFITABLE. 

Address, 


HY. MANN, 


355 Canal Street, NEW YORK. 


THE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. I. Boston, Mass. 








Send for Circular. 


Registers 2,000 
Revolutions 


cits aati 
[EARING 


PUNCHES 


r all ki ot 


I. P. RICHARDS, Providence, R. I. 


Patent Stop Motion. 





». 8. 


New Illustrated Circular 


THE LEADER HAGK SAW MACHINE 
ies 


Of Blade. 
Will 
eut 
STEEL at an 
angle. 











Frame rises 
on return 
stroke, say- 
ing wear on 
blades. 


THE FRASSE COMPANY, 
90-94 Park Row, New York City. Near Brooklyn Bridge, 





















BORING «» TURNING MILLS 


COMBININC EVERY 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOWNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK. 












H.W. JOHNS NF6.co 
87 MAIDEN LANE, 
NEW YORK, 
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Wanted — Situation by Ist-class mech. draftsman 


& designer, 16 yrs.’ exp. in marine & sta’y eng. and 
gen. mach’y, Ist-class refs. turnished. 62, Am. Macu#. 





+ MISCELLANEOUS WANTS 

Advertisements will be tnserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed ta our care will 
be forwarded, 


Cheap 2d hd lathes & planers. 8S. M. York, Clev’d, O 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Foot Lathe 


Light and fine machinery to order; 


Catalogue for stamp. E. O. Chase, Newark, N. J. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Turret lathe 18’ swing, and tools $90. Screw 
cutting lathe 17’ swing, $120. 229, Am. MACHINIST. 


For Sale—At a bargain, 2d-hand hydraulic belt 
pump; good as new. For particulars, address 
Robotham & Darby, Newark, N. J 


For Sale—36” gear cutter, extra heavy, new; one 


300 Ib. steam hammer: one 16’ monitor turret 
lathe. L. Henderer, Wilmington, Del. 


Parties having an idle machine and wood-work- 
ing shop may hear of a good opportunity by ad- 
dressing A. O., AMERICAN MACHIN.ST. 


For Sale—Upright engine. new. 5 horse power, 
5/’x5/’ cylinder, and 20’’x5 feet upright boiler, new. 
All guaranteed; only $181, spot cash. Wm. C. 
Codd, Baltimore, Md. 


Wanted—Agents well equipped to sell a well- 
known friction clutch; it has no superior in the 
market Millwrights. electrical engineers and 
parties handling shaftting can make advantageous 
arrangements. Box 47, AMERICAN MACHINIST. 


Wanted—To sell one of the most complete 
foundry and machine shop plants west of the Mis- 
sissippi, located in the best town in the West; this 
plant is equipped with modern machinerv and of 
large capacity: originally established in 1867; rea 
son, wish to retire from business. R. L. Cofran, 
Topeka, Kan. 





DESIRABLE SECOND-HAND MACHINERY. 


PL — 


1 40 in. x 36 in. x 10 ft. New Hav Al condition 
1 37 in. x 40in, x 9 ft. Enterprise Ma ac. chine C ‘O. Good order 
thas <28in.x7ft New Haven. Good order 


1 Min. x 24 in. x 6 ft. Pease Good order 
115 in. x x 15in. x 3 ft Wilkinson. Good order 
1 18 inch Crank, Lathe & Morse. Al condition 


LATHES. 
24 in. x 12 ft. Cady Engine Lathe Good order 


24 inch, raised to «<8 inches, by 8 ft. C ady Engine Lathe. 
Good order 


_ 


2 4in. x 6 ft. Hendey, Rise and Fall Rest. Good as new 
1 17 in. x 6 ft. Fite hburg, ¢ ompound Rest. Al condition 
1 14in. x6 ft. New Haven, Rise and Fall Rest, and Chuck. 
Good order 
2 26 in. Good order 


x 25 ft. Pond Lathes, Compound Rest. 
(Not Screw Cutting 


MISCELLANEOUS, 
No. 3 Pratt & Whitney Plain Serew Machine. 
No.2 Brown & Sharpe Surface Grinder. 
No. 3 Windsor Turret Lathe, Wire Feed, 

Automatic Chuck. 

Garvin Single Spindle Profiler. 
24 inch Hendey Friction Shaper. 
22-inch Gould & Eberhardt Gear Cutters, 
Merritt Heavy Rack-Geared Milling Machine. 
No. 4 Six-Spindle Garvin Drill Pre 
1 15in. x 5 ft. Lodge & Davis Plain Turret L athe. 


Write for List of 500 New and Second-hand 
Tools in Stock. 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STS. NEw YORK. 


SECOND-HAND AND NEW MACHINERY 


Good as new 
Al condition 


_— 


and 


~ 


Good as new 
Good as new 
Al condition 
Good as new 
Al condition 
Good as new 
Al condition 


pat ped OS De ee 





62in.x61 in.x9 ft. Planer 2 Heads. 
ht in. x42 in x24'o ft. do 2 do 
42in x42in.xt6ft. do 1 do 
26in.x4in.x7 ft. do 1 do 
2in.x2t in.xd ft. do 1 do 
22in.x21 in.x5 ft. do 1 do 


Planer New Haven. 
80 in. x18 ft. Engine Lathe Geared Face Plate. 
60 in.x45 ft. Double Engine Lathe 

§2in x35 ft. Engine Lathe Horizontal Be 
30in x28 ft. ond Machire T 


15 in.x3 ft. 


ring Machine, one end. 
ool Co Shafting Lathe. 


32 in.xl2, 14, 16, 18 ft. Bed New Engine Lathe, 
28 in.x22 ft. Engine Lathe cheap 

25in.x12, 16, 2 and 24 tt. Bed New do do 
2lin.xl0, 12 ft. Bed. do do do 
20in.x7\4 & 8 ft. do 2d Hand do do 
18in.x 6,7 &8 ft. do New & do do do 
17in.x 8 ft. do do do do 
l6in.x 6 & & ft. do do do do do 
I5in.x 6 & 8 ft. do do do do do 
l4in.x 6 ft do do do do do 


Car Axle Lathe, Bement | Driving Wheel Lathe 88 in. 





15, 16, 18, 25 in. Crank Shapers Wheel Quartering Mach., 
20 26 & 30in. Ge ared Shapers, Double. 
20, 2 24, 28, 30 & 36 in Drills, No. O Turret Lathe, 


Bolt Cutters. 

Band 13 in. Stroke Slotters. 
Lot of Lincoln Pattern Millers. 
2 Spindle Drills. Garvin 

No. 75 Bliss Press Geared 

©’ Brien’s Boiler Head Flanging Mach.; Gear Moldi 
1100 and 3000 Ib. Bement Steam Hammer, 

100 and 150 Ib. Steam Hammer | 
40 H. P. Vert. Engine. N. ¥.S.8. P. Co, { 
ILin.xt8in. Hor. Engine. Al Order 

12 in.x24in., 14 in.x36 in. and 16 in x42 in, Corliss Engines, 


GEO, PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


SOFT aRat iRoW CASTINGS. 


From \% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 
ENGINE CASTINGS. 


1-8 to 6 H. P. Horizontal and 
Marine 8, 16 and 60 Light 
DYNAMOS. 

Fan, Sewing Machine and 
Boat Motors. Either parts 
with tnstructions or finished 
machines, Our, 825.00 
PLATING ANNO 
runs 80 gal. of sqlutian, Send 
stamp for Catalogue. 


PALMER BROS., Mianus, Conn 


FEL TUB BES 
WELDLESS 
TEE. * COLD DRAWN 


JohnS. Leng’s Son & Co. New York, 


Am. Tooland Mach Co., 
24 in. Swing, 8 ft, Bed. 


» Mach. 


SEND FOR 
MARCH List, 




















TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to u-e a perfect method 
motion, 


of reducing the 
his is done by using our 











WHEEL. 


ALUMINUM REDUCING 

Lightest and only Perfect motion made. For circulars and 
prices address WEBSTER & PERKS TOOL Co., 
Cor. Spring & Monroe dts..5pringflelu, Ohio, U.8. A 








REMOVAL) 


MAY ist to 
14 DEY STREET. 


We will close out at low prices previous to 
time of our removal the following 


SECOND-HAND MACHINE TOOLS. 


Eng ‘ine Lathe, fi x10 ft. Triple gd.—Screw Feed. Price, $175. 








4in.xl2 ft. Cpd. Rest and Cross Feed. Al Ord r 
Mina of, Hol. Spin 1% in. site| 
20 in.x & ft, Cpd, Rest and Cross Feed, 
20 in.x1s ft. Cpd. Rest and Chuck, Goon 
INin.x 8 ft. Ce omplete New Haven. 
16 in.x 6 ft. Fite hburg, 
a l4in.x 6 ft. . 
Planer 22 in.x4 tt Wood & Light make. “e 
du 24 in.xd%& ft. wish Ohucke le “New Haven.” Al Order. 
0 1n.x8 ft, latest heavy p Used 1 Week. 
Shape r13 in. Crank—heavy patiern, Good 
Sin. rae. Head.—60 in. Feed with 2 Tables—Ex, heavy. 
l4in. Fitchburg —latest pattern, Al 
lin. Friction Hendey. Al 
20in. Crank, extra weight ag wer. 
lotter Rin. Modern Style, Auto. Feeds Al 
Upright Drill, 30 in. pica ay »wer, Bk. gears, Auto. fd. 
Lever fd. and reverse for tapping. Al 
ng Drill 8 apindle—Garvin. Good, 
Brown & Sharpe Vertical Turret Machine Al 
trown & Sharpe No, 5 Screw Machine, Complete. 
Jones & Lamson Screw Machine No. 11 with 24% hole, 
Clutch gears Auto, feed —Chasing-bar and large 
assortment of Hobbs, Chucks and Tools, Al order. 
utting accurate threads on bolts up to 


Be Mt Cutter. for‘ 
, omplete, with full set dies and taps. 
s, Standard Sizes and Styles. 
Boiler Bending Rolls, 8 ft. 2 in. Improved Style with 
* Hinged”’ housing. Good as new. 


J. J. McCABE, 


E. P. BULLARD’S | 08 Cortlandt Street, 
NEW YORK. 


N Y. Mach’y Warerooms, 


Punch ‘Pre Sse 








FOR 
TOOLS, 
DRILLS, 
DIES, &°. 


ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 




















: ET [on Wood 
TRAVELING CRANE. YW overhead Beams. 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 


Send for Illustrated Circular, giving full details. 


T. SHRIVER & CO. 233.5585" 


NEW YORK. 


Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of spectalties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Specia Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor. 
resvondence solicited. 

Sond for Circular of our SENSITIVE ENEE DRILL. 


BRADY MFG. 60. 83 Washington St., 


BROOKLYN, N. Y. 


Ly. Flexible ‘Metallic Fillet | ' 
Ig ~ For Pattern Makers. 8 Sizes. 
Nae H. WHITE, 44 N. 4thSt. Phila, Pa, 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 














F > 
Patent Friction Pulleys, 

Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 








THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Sy 
oe 


Pitrseurcu. 
Cuicaco 
New Yorn 


AND OTHER FINE TOOLS 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


REQUIRING GREAT ENDURANCE OF 


CUTTING EDCES. 





A NEW cenmi PLATE. 








THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. The dies are our 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. co., 


Each Stock js of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: it & 13 Oliver St. 


TR, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


mM. JONES &e CO., 


NEW YORK: [43 Liberty St. 





9 to 15 in, SWING 


Modern | esign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE C0. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





Fitcupurc Macuine Works, 


MANUFACTURERS OF THE CELEBRATED 





HTCHBURG 2 


AND OTHER 
SEND FOR = 





48-inch Engine Lathe. 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURG, 





CATALOCUE E. 


MASS. 





VANDERBEEK’S 
MILLING MACHINE. 
FIVE STYLES. 

DOES STRAIGHT, CIRCULAR AND 
IRREGULAR WORK. 

THE STATES MACHINE Co., 
HARTFORD, CONN. 








STARRETT’S 


FINE 
TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Athol, Mass., U. S. A. 
Lonpon Acents: Chas. Churchill & Co., Ltd., 
2t Cross St., Finsbury, E. C, 





PATTERN MAKERS’ SHOOT 























ibis te arate HOTU netfee ctr ftir l If 
A! QVUOREDYUCAIAVOCOLITOUCIOOLOOOUEA © XAQSUOUCCUPOOLMCCLO EQUI UT CCLAILLLE TOT * 


PLANE & JACK BOARD. 
A.J. WILKINSON & 60 


180 to 188 WASHINGTON ST., 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





QUINT’S 


of Drill. 





revolutions. 











TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


. Power as applied is graduated to sizvu 


SIX DRILL SPINDLES and only thy 
one in use revolves. 
Any speed instantly from 250 to 2,000 


Drills and Taps without moving work. 
Capacity from 0 to % 
SEND FOR CIRCULAR, 


A. O. QUINT, Hartford, Conn. 


inch. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCOX, Treasurer. 
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BURR K, FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


‘sSulpjing 
pue soSpiig |09}¢$ puke uo] 


The above illustration is taken direct from a photograph, and shows the construction of an Iron Shed 


designed and built by us for The Stanley Rule & Level Co. 
The rear side—not shown in the iHustration—is ¢ overed to the ground with corrugated 
iron, but the front is left open on account of ventilation. 


ber. 


at New Britain, Conn., for storing lum- 


The overhang is so arranged 


that material can be loaded or unloaded in rainy weather, and also forms a 
protection against rain beating under on the material stored in the shed. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 






. _ | . 

a Oo, LECOUNT’S ‘Licht STEEL ‘DOG. 

No, INCH. PRIOR. No, INCH. ~~ PRICE 

i ee SS $ 35 | $1.10 

2 B6.... OD pp A f 8—5.50 

3 Tess: GUY 26 1.40 

4 1 60 | 10 3 : 1.50 

5 14.... .75| 11 34.... 1.70 

B..... 1%... 802 4 1.9 

7 134 1.00 Fullset of 12—12.00 
°C. W. LeCOUNT, South Norwalk, Conn. 
these ¢ — ave oe by CHAS. CHURCHILL & CoO., L’t’d, 21 

Cross St * Lol yn, England 





Lstind, Favwcoyen & Morrow Co 
WET EMERY GRINDER. 


Any amount of water easily 


applied without the 
use of Pump, Hose, 


Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 60., 
96 TO 106 BATES STREET, DETROIT, MICH. 
PUNCHING + © SHEARING ~ MACHINERY | 
=» BOILER MAKERS ROLLS. 
New Doty MaguracurING © fh 
Jaefue SE Wafedin. If 


HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus. 


BOSTON BLOWER GO., Boston, Mass. 


Ti Op a) US eenacmc?.wecd | ONLY :™ 


PATENT UN! VERSAL SCREW-CUTTING CENTER 25 






































A ‘HOW al Little Book, 
W TOMAKEA th. p 
MOTOR OR DYNAMO.’ 


Illustrated with plans and all detaits 


Address, ELECTRICAL REVIEW. 








J: WYKE ACO. 


Reem NMI Ime led | CENTS 


stamps 
BosTON, MAaSS. Send for LIS Accepted 13 Park Row. N.Y. 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, 0., U. S. A. 





(30 inches); 


ENGINE DETAILS 
PUMP DETAILS 


Manufactured on our “‘ENGINE DETAIL MACHINE” at a greatly reduced cost. 


This machine has three times the power of an ENGINE LATHE of same Swing 
has great Stiffness, 
over Movement; Cross Carriage has Power Feed to the Center, Extra Tool Post for 
Turning Full he 


Dash Pots, 
Vacuum Pots, 


Cylinder Heads, 
Valve Bonnets, 


Plungers, Caps, Etc., Etc. 
Flanges, Cylinders, 
Piston Heads, en 

Etc. 


Piston Rings, 


has Hollow Spindle, Turret has Power Feed and Set- 





3U FFALO 


eS FORGE Cco., BUFFALO, N. Y. 





STE ARO 
ww BP ABS “ES A SPAS OY 


yy 
4F 


ORGES. 







Dp L3 ay 





ALUMINUM! 


THE COWLES ELECTRIC SMELTING 
& ALUMINUM COMPANY, 


LOCKPORT, NEW YORE. 
Offer Pure Aluminum — in Ingots, Slabs, 
Sheet, Wire and Castings at lo we st market 





THE AERATED FUEL COMPANY’S SYSTE 


Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.s. COLLINS, 45 and 46 Drexel B’ld’g, New York. 


G ves the best oil fire. 


GILBERT & BARKER MFG. CO., General Agents turthe U S., SPRINGFIELD, MASS, 





rates, 







Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
BVOVOVSOVSIEVISVOVS 











THE WELLNGTON bau HOLDER. 


Large or small 
belts shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 
mM to be started. 

It dispenses with 
loose pulleys,saves 
belts, and is per- 
fectly safe. 

It is cheap, 

Write for descrip- 
tive circular and 
price list to 





Cut shows Holder in position 
beside driving pulley. 


COOKE & CoO., 


163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia, 


("Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages, 8vo., and our other Catak ques «and C ir 
culars, the whole cx verdaar every aoe neh of Science applied 
to the Arts, sent free and free of postage to any one ry any 
part of the world who will turnis h. his address, 


A NEW 
CRANK SHAPER. 


~ NOVEL, YET SIMPLE. 
3 Length of stroke 
~ changed INSTANTAN- 
© EOUSLY while IN 
% MOTION, 

Get Photos & Prices. 
NOTHING LIKE IT. 
Fox Machine Oo., 
$25 NOR. FRONT ST , 
Grand Rapids, Mich. 











“ “"qadVHS 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 


5 | | te 
Se tal 
h. R. KING MEG. CO.. 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 


charge WATER to TANK at 
any height. 





This feature is appreciated by 
PAPER MILLS, SUGAR KE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts., Cleveland, 0, 
100 & 102 Reade Street, New York. 


C L E Ai LY LA \ D T W ‘IST ‘DRILL C 0. 85 Queen Victoria St,, London, Eng. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 





SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
“Compression Wedge se 


SENT ON TRIAL. 

Can be attached or removed in a few sec 
injury to shaft or coupling. 

SIMPLEST and BEST in MARKET, 
Also the Cheapest. 

yunts and illustrated Price List of 20 sizes. 











conds without 


Send for discc 


R, J, STUART'S FLUNDRY AND MACHINE WORKS, 
NEW HAMBURGHL, N, Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articlee 
having been concluded, copies of the 
American Machinist containing 
tnem will be sent by mail to any address 
in the U.S., Canada or Mexico, for _ 30, 
or single copies, 5 cts. each, postpai 





Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G,. A. MEYER. 


This valuable series of 93 articles 
oaving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for fone 
or single copies, 6 cts. each, postpaid. 


THE J. L. TAYLOR { 


ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 











C. H. REDMAN & CO., l 
Sole Manufacturers. 


— 








e ) 3) PIPE AND NUT WRENCH. 
a a TAYLOR PIPE 4 NUT WRENCH ean ) 





HERMANN BOKER & CO., SOLE AGENTS, 
101 and 103 Duane Street, New York 


Send for Circular. 


pasty Nut Machinery. 


Cc ia sea Outfits for Bolt and Car Shops. 
Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 
i : Washer Machines, Car Link and Pin Machinery. 





Catalogue on Application. 








The National Machinery Co., Tiffin, 0. 


DIXON, 
ILL. 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 









; TOXEXI2 Q4Xex 2/2 


J EANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., w 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, VacUUM PUMPS, ARTESIAN WELL 
Pumps PowER Pumps, Etc., Etc. 





& (c 


24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS CO., toNyy-t= 


MANUFACTURERS OF 












and 






















A NEW quarter turn 

motion to replace 
g= quarter turn belts and 

= bevel gears. 

| 1.2. ALMOND, MFR., 

83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


nOL1BESL»SsSs8, 
| Hh 








Also, 





MECHANICA 





need know how to read and write. 


FREE Circular to 


DRAWING TAUGHT BY MAIL 


Mecuanics, Mining, Prospecting, Arithmetic, ete. 


DIPLOMAS Awarded. 
THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


To begin, students only 
Low Prices. Send for 








For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


gy = ® ES ae THE VERNON COUNTING REGISTER. 
>. 3 i @EUFFELRESSER C= OP ecules Sean Wee 
x \ or K New york “0. 19 {j 
x \ PV | | | Absolutely Accurate 
\ ee | ah CHICAGO. fl at High Speed. 

\ \S anufacturers of 0 Hi | 


\ 
me a Drawing Materials, | 7 | 
\ Surveying Instru- 

s ments, &c. "4 
HOW 70 COMPUTE THE HORSE POWER OF A STEAM ENGINE, 








Ise the Ave erage Steam Pressur d Ac Pc : 
cator, which give it at once fc aur Setenae mer cee THE DAVIDS MACHINE WORKS, 
tranche i y ae Orr EL & A ISSER CO., New york, MANUFACTURERS AND SOLE AGENTS. 
Nea, 
eee rawing Materials and Surveying | Qrrices: 129 WORTH ST., NEW YORK. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


aa Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in sbape to those shown in the cut here with. Also similar articles made to 
order, 
Send samples of articles required, and mention quantity wanted, that we may 


. aes aS - ate prices tor either machine or the goods, whichever may be desired. 
o$ SS S38 r= Bicycle and Labor Saving Machinery a Specialty. 


E.W.BLISSCO., 


1 ADAMS ST., BROOKLYN, N.Y. 


ety 









; Western Office, 
14 N. CANAL ST.,, 
CHICAGO, 


™ 





Presses, 











/ 

Punches, / 
Drop | 
Hammers 





Shears, 





‘SHIOM PUP B20 





Dies and 
Npeeial 








"Wd ‘WIH@’‘ ISAO WV IIH 
‘$]299.1318 WIZCIIA Due ptz 






THE HENDERSON MACHINE TOOL 00 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 
Correspondence solicited. 


Owing to 
Our Improved Fa- Machinery 
cilities for Manufacture we i 
Offer Our Nos. 10,12,121%4, 18,19&20 Presses 


AT REDUCED PRICES. 


THESTILES & PARKER PRESSCO., 





















DO YOUR 


TA PPING 
Leland Tapping Attachment, 


HAMPDEN TOOL CO., 


| HOLYOKE, MASS. 
PRICES REDUCED. 


DOES NOT BREAK TAPS 


WE MAKE 
STEEL RULES 


WITH HARDENED ENDS. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 
CATALOG FREE. 


Can be ope ed by any one. 
adjustment “adele ne size of t ap to another 
s free from all adjusta ble friction 
} require scic¢ nti ific tre “atment continually. 


Send for Circular. 














SEND FOR CATALOGUE, 





/PORBSTER MACHINE SCREW co. 





‘Manufacture rs of Set, Cap & 
Machine Screws, Studs, etc, 


P.H.&jF.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE a: TUYERE IRONS, ETC 











FINISHED 
HEXAGON 


NUTS 


OUR CLAIMS: 

Made from best Stock. 

Practically true to Gauge. 

Perfect Hexagon for close-fit- 
ting Wrenches. 

Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 
Write for Prices,Etc., to 


| an BROS, MACHINE €0,, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 





ROOTS’ NE 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

R:ots’ Foundry Blowers, Gas Exhausters, etc. 

S, S, TOWNSEND, Gen, Agt. y 163 & 165 WASHINGTON S 


Ney 
COOKE & CO, Selling Agts. § NEW YORK, 











21 Cross St., Finsbury. London, England. In Writing, Please Mention This Paper: 





























Marcn'_23, 1893 


AMERTC AN | 








M ACHIIN Ist 15 








Absolute Safety from Destructive eidbabines Hilghest Attainable Economy of 
Fuel- Rapid Generation of Dry or  X rheated Steam—Durability —Low Cost of Main 
tenance—Ease of Transportation anc Gener al Efficiency are among the advantages 
possessed by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphiet—Drawings —™ and Estimates promptly 
furnished for any amount of power from 4 H. 

State requirements and consider our proposition, 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Msnufacturers of 
Se nema Portable Drills, Hand 
Drills, Boiler Shell aie 
Light Drill Presses. 


ELECTRIC MOTORS” 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
klevators, fumps, tresses and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For — of Complete 


THE ONEIDA MFG. CHUCK Co.., 


ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 


THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 


ATLANTA, GA, 
9 No. Pryor Street. 






























The HOPPE ie an Feed This Purifier, 


Guaranteed to Prevent Seale in Boilers. 
} Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 






















My 14 Uy Milli 











2343 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 





T TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 


Send for Circulars PHILADELPHIA, PA. 


and References. 


Bowsher’s BALANCING | THE ERIE KEY-SEATING MACHINE. 
j_f_ WAY THE BURTON MACHINE Co., 
‘> 7 “EkiE, Poach Ste, The ar 
We ) 









ut repre 
FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, Port ie ke ary 7 
orlabie e - Sea 
A new idea. A time saver. A tool to take the placa of oh J 

the devices in present use for balancing pulleys, armatures, 
cutter heads and rotary parts of machinery in -~" 
Ways are chilled and gr ound. Spirit levels attach Bub 
stantial, accurate, chea Send for circular 


N. P. BOWSHER, South Bend, Ind. 


ing Machine which 
fully meets all th 
requiremen of t 
machine shop. They are furnished 
with one, two or three Arbors a 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor works 


e . - in all bores from 1 15-l¢ 
_ «4 inches to 3 inches diameter 
a as and cuts seats 12 inches 
If so, write for circular showing the only Standard Inside 2 7-16 inches Arbor works i re om 3 

Micrometer made. 6 in “hes liameter, and cuts sé 
It measures from 2% to 13 inches by thousandths. 4 7-16 inches Arbor works 
It is light, accurate, and convenient to use, and will last a | 14 inches diameter, and cuts seat 
lifetime, With an att achment for the 

as small as 1 inch diame te 


J. T. SLOCOMB & CO., Providence, R. 1. | lf i0°,5ork 's meavy and ts mn tunchine ft 


can be detached from stand and us sed as port able machine, 



















6 


let ate tech hh ee 








¢ COILS and + 

¢ BENDS of $ 

é IRON, * 

$ BRASS, ¢ 

ys and $ 

é COPPER PIPE 6 

INTERESTINC, é of every e 

INSTRUCTIVE. 4 description. @ 

Our new pamphlet on lubricating by ’ : ¥ 
means of Pure Flake Graphite. Send fora e ~ a 

“oPy. JOS. DIXON CRUCIBLE CO., @ The National Pipe Bending Co. ¢ 

JERSEY CITY, N. J. @ — 52 River St., New Haven, Conn. @ 

CVVVesesesessessed 


7-16 inches to 


7-16 inches to 





WESTCOTT CHUCK CO,, uits 1,05. 


MANUFACTURERS OF INDEPENDENT CHUCKS, 
Jaws Reversible. 


Four Jaws. 
Diame tel r Capac ity. 
LATHE and DRILL | 72% sy 
1084 











101g 
“ 13144“ 
1504 2 Sle 
18 se 1934 “se 
21 oe 2516 * 
5 24 0 28 si 
80 “ 82% 7“ 
SEND FOR ILLUSTRATED CATALOGUE. 36 40° * 








Ve now carry 





DURABLE, 
The E. Horton & Son Co., Windsor Locks, Ct., U.S.A, G cm U C K 
We have just added to our line of patent Face-Plate Jaws an 8 inch. 
THE CUSHMAN CHUCK CoO. 
Buyers should note quality firs 
the durability and accuracy of our 
and design chucks and chucking 


JAWS REVERSIBLE. 
Made in Twenty-two Sizes, from 
4 inch to 42 inch inclusive. 
Heavier than any other ¢ _— k made. Send for 60-page 
OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 
in stock three sizes—8 inch, 10 inch and 12 inch. 
HIARTEORD, CONN, 
and then price. We have made im 
tools. Please investigate our claims. 
tools for special purposes. Have 


and CHEAP. 
Catalogue description of all classes of Chucks 
Send for new Catalogue of Chucks to 
LATHE AND DRILL CHUCKS. 
provements which greatly increase 
We carry a large variety in stock, 
you read our late catalogue! 





PEQ DRILL. SECTION INDPT. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
—Also, DRILL CHUCKS.— 

SKINNER CHUCK CO., 
;. NEW BRITAIN, CONN, 






a CHUCKS 


zee NEW REVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL GHUGK. 


For either straight or taper Shank Drills. 
P=. Has the Holding 
: ) Power of Taper Socket 
together with all the 
advantages of the com 
mon Friction Chuck. 


= Ly Michi Ch k The NATIONAL. 
SS to IG S INDEPENDENT, 
THE PRATT CHUCK CO., UNIVERSAL, 


Clayville, N. : U. s. A. com BINATION. 
Strongest. Fasiest tochange. Best finish, Reversible 
LOW WATE R ALAR M Jaws patented) giving Sonangee ine luding every possible 
desired position, NEW . rALOGUFE, illustrated, sent 
free. Liberal discounts, Pr« wiben shipment. Address 
Wi. WHITLOCK. MANUFACTURER, 
132d Street and Park Ave., New York City. 












Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


C.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 













Protect your Boilers 
and your Lives. 


Burn less coal, and 


have the satisfaction of HERSH FLL FLU WEIDER 
feeling safe, by using 
= ASHLEY’S ALARM. Will weld any size flues 


It will prove a good|in superior manner, the 

























mittee 











P investment. weld being 
smooth in- 
136 Liberty Street, |side and 
New Yorx City. 
200° loco- 
GIANT KEY SEATER. | motive flues per 
Key-me aking Me achines, day. 
Vale anew, Mice. Send for circular 
The Falls Rivet & Machine 
another tirm, say the Giant 
is the best Key Seater on the 
Works at West Duluth, expe F & BERNER, 
eray aay thelan mujer Indianapolis, Ind. 
oe 
Brichtaan, Pras (URS. i) io 
Machine Co., Cleveland, 
= familiar with the principal 
Key Seaters, and that the “ 
LONDON AGENTS : Charles Chure nil 1 Co., Limited, 
21 Cross ot., Finsbury, E. C. 

PRESSES, PUMPS, PUNOHES, 
JACKS, VALVES, FITTINCS, 
ACCUMULATORS. 

o 
Watson & Stillman, Mfrs. 


a. ‘rfeetly 

Ashley Engineering Gp, | rere! 
Agents wanted in every State. out. Welds 

Rack-Cutting Attachment 

SAGINAW, MIcH 

Co oF ey te ae ve | HETHERINGTON 

Ohio, says he is personally 

Giant leads them all. 

PACKINGS, 
204, 206, 208 & 210 E 43d 8t., New York. 





WAGON WHEEL 
HUB PRESS, / 





Outside Pump Jack. 
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PUTNAM MACHINE CO., | 


Builders of the Modern 


NEW PUTNAM GAP 
ENGINE LATHES 


up to 58” 


Putnam 


Standard Lathes. | 


Putnam Pa 


Makers Lathes, 


AMERICAN 





MACHINIST Marcu 23, 1893 





swing. 


tern 








ii + 


Putnam don ply 
Standard Lathes. 
Putnam New 4 Die 


Putnam Car 
Wheel Borer. 
| Patnam 
Railroad Crane. 


IMPROVEMENTS. 


ee 2 | 


Bolt Cutter. | 





| ALL WiTH NEW MODERN 


CHAS. CHURCHILL & CO., 1/t’d, Agents, 21 Cross St., Finsbury, London, E. C., England. 


AMERICAN GAS FURNACE CO., 


OIL CAS PLANTS 


AND 


CAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical operation requir 
ing high, even and controllable temperature. 


No. 80 Nassau STREET, NEw York. 








EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


bound be >: aed 
id, to ar 
1 fe r be 
untin 


It is a 704 page cloth 
will be sent, express pa 

1.00, and the money pa 
funded with first order 
or over, 


opy 
one sending 
ok will 


g to $10.co 


be re- 


am¢ 





MONTGOMERY & CO., 


A, FA L KEN A U, 
1 ith Street & Ridge Ave., Philadelphia’ Pa.. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed, 


105 FULTON STREET 
NEw YORK CITY. 





/ Patent Cut- 
ting-off and 
~~ Gentering 
Machine. 


Sizes, 2’, $’", 4’", 6’, 6” 
MADE BY 
\ HURLBUT, ROGERS 
MACHINE CO. 

South Sudbury, Mass. 

Ba Chas. Churchill & Co,, Ltd., 
Agents, 21 Cross St., London, 

- England. 
















BURNHAM’S DRILL. 
Q 












SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO,, Worcester, Mass, 


TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES) * 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


Metal-Working Machinery 


IN NEW YORK. 


Write for eiaiiatiabe List, 
Cc eitanbinctand and Prices 












a4 apse \ 
biel \ 




















No. 2 TURRET LATHE. 


THE GARVIN MACHINE CO,, 


LAIGHT AND CANAL STS., 
NEW YORK. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


PAY 90 Inch Drills, 


I With latest improvements, Lever, 
Goashinetion or Wheel Feed, ad- 
t 


Sibley & Ware, 


A LITTLE THING 


makes a great difference. 


THE INGERSOLL MILLING MACHINE 60, 


ROCKFORD, ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. 
zontal Boring Machines. 

36 in.x86 in.x8 ft. Slab Milling 
Weight, 22,000 lbs. 


et Cutters of ’ Size or ‘eae 





Hori 


Machines. 


> 





PAT. DEC. 24,1889 





PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 

sign and _ high 

ys. grade workman- 
S ship. 

2 KEMPSMITH 


TOM 
MACHINE TOCL €0, 


N. E. Cor. Water & Market Sts, 
Hamilton, Ohio, U. 8. A. 


26’’and 32’ Back Geared and 
Power Feed 


Tl PAEONED 


A SPECIALTY. 














Correspondence Sclicited. 


I TM AND TOOL Of, 


BUILDERS OF 


UPRIGHT 
RADIAL 









Fine castings by new pressu:e procest 
. ual to hand cut work in Bronze, Brass, 

Aluminum, and German Silver. Machin 
ery Name-Plates 139 cents per 8q. inch 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 













Manufacture 

The Best AND 

= oe UNIVERSAL 
Hand. RADIAL DRILLS. 


And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


BORING and TURN- 
ING MILLS. 


CINCINNATI, O. 


3 PIKE STREET, 





#7 Send for Catalogue. 


65 HARLES MURRAY=:+ 


DY/ENGRAVER oN WOOD VS 
S ANN ST. NEw YORK: 











ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread- 
' ing head is made entirely of steel. No links, levers, springs, caps, 
eases, blocks or die rings in or about the head. Separate Heads 
- ney Die 8 Furnished. Write for descriptive circular and price 


— Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


Agents for Great Britain, CHARLES CHURCHILL & CO., Ltd. 











This is true in our machine - - SOUTH BEND, INDIANA. 





==3 21 Cross Street, Finsbury, London, E. C., England. 





molded gear wheels made 
from wsscial process char- 


coal iron. 


| ACCURACY, 
WEAR, 


just what you get from our 








gearing. Do you want to 


know more about them ? 


Then write us. 


UNION FOUNDRY & MACHINE CO., 


PITTSBURG, 








SEND FOR CATALOGUE. 





MACHINISTS’ TOOLS, == 












P. BLAISDELL & CO., 


MANUFACTURERS OF 





WORCESTER, MASS. MENTION THIS ON THIS PAPER, 











a * 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











7 NEW PATTERN (ANGH ENGINE LATHE 
“or F.E. REED & 60, 





WORCESTER, 
MASS. 


Selling Ag ents: MANNING, MAXWELL & MOORE, 111 Liberty St., 
ew York and 60 Sx yuth Canal St., Chicago, Ill. 


ENGINE LATHES from 12 to 30 laches swing. 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DE'TROIT, MICH. 








ENGINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 
DI ETZ, “GANG, & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. A. 





Lathes, 
Planers, 
Drills, 
Slotters, 
Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


gp l-H.BAUSH & SONS, 


HOLYOKE, MASS. 











Manufacturers of 


POST, 


— area 
Malad! Del 








& BEX —————— From the 
a ay 
~-- thelargost. 

















(he Schill aa = 


D deiaiaet 
6 REAMER GRINDERS. - 
maa CTT aval al at-¥ (ie 


Tee sfarey 
elas 


O- vie 


D. SAUNDERS: 





21 ATHERTON ST., 

Yonkers, N. Y. 
MANUFACTURERS OF 

=Pipe Cutting, 


THREADING, 


SONS, 





with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


Easily adapted to vari 


SEND FOR € 


THE PATENT WHEEL PIPE CUTTER sh 7 in the cut combines simplicity 





All wearing 


AND 


S Taping Machines 


IRCULAR. 


olling instead of sliding motion. 
surfaces pen of tool steel hardened. Less 


us sizes of pipe. 





B 


steel all size 


GRANT ANTI- 





ALLS 


For all Anti-Friction Purposes 


STEEL BALLS from }' to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’ in a short a 


Aluminoid hard as hardened tool 
s above lg Vrite for prices and samples. 


FRICTION BALL CO., Fitchburg, Mass. 





SPECIAL | 


10 ft., 12 ft., 14 ft., 16 ft., 


WHEEL AND ARMATURE 


LATHES, 


PAWLING & HARNISCHFEGER, 


Milwaukee, Wis. 


T Av, McNAULL 
l >. UNIVERSAL RADIAL 
yas 


DAY DRILL. 


Patented, 
BEST THING OUT. 


Write for circulars to 


1 McNAULL 
IT] ace & Fay 60, 


~ aa — RONCEVERTE 
= W. VA. 









Ss | 





~ BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NOGAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
‘ SEND FOR CIRCULAR. 












BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0,, Lt'd, 
21 Cross St., Finsbury, London. 


MAS CHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, 














Veericat Derm Presses, 12 to 62 
inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 











me MARE YOUR TOOLS WITH A STEEL STAMP. 

== XW DAO STAMP W's) 
123 CHAMBLAIN ST. 

CLEVELAND. OH/0. ) 


SEND FOR PRICE LIST NO. 4 


BOSTONS Rey Sew + WSN = 4 WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 


BORING AND 


ORL TURNING 
= Mus 


6, & 6 Ft. S 


















H. oo 
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PRENTICE BROS., 
WORCESTER, MASS. 





x 

i » ne mor R Lat 2 = 

= AND 3 an nie M HES | 

5 4 x i ACh = 
3 ae: ‘ats en °F i | = 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





| &—T 











times 
aver? Ask your jobber 


List of 
Pre ‘SKELETON"* PIPE DIE, 
PANCOAST & MAULE 
Philadelphia, D. S. A. 


uw 
to sen vk uPr 





2 BY 24 FLAT TURRET 
Lf fe LATHE. 















Send for 
{ CATALOGUE 
for ’92. 


JONES & LAMSON MACHINE Co., 


Springfield, Vt., U. 8S. A. 













“|MULLER LATHES 







ia PATENTE D. 
»/ With New and Valuable Features. 


| MADE ONLY BY THE 


BRADFORD MILL CO., 


Sth and Evans, CINCINNATI, O. 
London H« suse : CHAS. CHURC HILL & CO., L’t’d. 
21 Cross St., Finsbury, London, E. C. Eng 





ad | nae s LATHES 


For Electrical 
and Experimen- 
E> tal work. For 
— 7 Gunsmiths and 

Tool Makers. For general Ma- 
A chine Shop Work. 






High grade to ols : ele gant in design, superior in con- 
ores ction. The be st fo 1 power lathes ma ade, and aa ty 
onsidered the cheapest. Send for catalogue ‘and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 
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WML SELLERS & C0,, a 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc, 
=—— |NJECTORS FOR ALL CLASSES OF BOILERS. 


Shafts or Inde- 








mt Ok ASTUTE CL. 


HAMILTON, OHIO. 


Pcs nyg Single, Angle of 
ater Multiple 1 


"PUNCHES & SHEARS. 


Sy Samy Delian 





HIWWVH G3NOIHSND vnOd 
"SSZIS OOf HSAO 





Bar [ron Shear. 





MOFFET PORTABLE HILL 


UNSURPASSED Woe fs ea’ 
ASA 










1% inches diam 
eter. 


REAMER 
. Runs with Steam 
Will work in 
J Compressed Alr. 
any position. . , ” 


J.G. TIMOLAT, 
59 S. Fifth Ave.,’ 
NEW YORK. 





THER 


ST 


. ine 0 
~~ yppeu! ; Mat’ U 


t 


poh PRweE 









The DETRICK & HARVEY 


MACHINE C0., 
Baltimore, Md. 


Fy, The Open Side 


. gs WRITE DIRECTLY TO US FOR 





\ron Planers. 


CATALOGUE AND PRICES. 










» THE ACME MACHINERY CO. 


LEVELAND, OH 
Manufacturers a 


ACME BOLT & RIVET HEADERS, ge 
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BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPs, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EQuITABLe BUILDING. 
GEORGE PLACE, Agent. 


MACHINE TOOLS, 


PATENT PLATE BENDING ROLLS 
ALL SIZES. 








WILMINCTON, 


DELAWARE. FOR 


¥ Boiler Mak- 
} ers, Bridg: 
Y Builders, 
Ship Build- 














= 
« 
| 


— 


, ers, Rail. 


road Shops, 
Locomotive 








and Car 
Builders, 
=-— Etc., Ete. 
WORCESTER, 


MASS. 


WYMAN @ GORDON. 











: sri PRESSURE BLOWERS, FAN BLOWERS. | 
EXHAUST FANS 
LEVER & CRANK BLO NERS 
PORTABLE FORGES 
(RE BENDERS & SHRINKERS. 






















The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The '* Moore & White” 
’ Friction Clutches 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 































PO eee cutoff Coupings. | EMU Ra 
Prinst PREMIUM CINCINNATI CENTERNLAL, === . Real er Eaeenter SPECIAL FACILITIES FOR THE . 
, AMERICAN WAICH TOOL @0. 2, LATEST IMPROVEMENTS, | ¢ S!DING caLipens are them atrial and bes HEAVIEST CLASS OF WORK 
, « conyince Hardened Jaws 
NEW STYLE. 3 “ isan std BALTIMORE, MD 
NEW PRICES. : Vernier and Metric rie Merrett Order er. 7 VOS.ew W. MASON & CO., 
aM tesaretentesceuvieercrcyttsrs | Eniion Pulleys, Clutches and Elevators 
GROWING RAPIDLYin FAVOR | 3 E.c. SMITH, “Couumaia, Pa. PROVIDENCE, R. I. 
- THIS LATHE 





3 


: Has Hollow Spindle 17 
a2 inch. 

















= Belt and Cear Feed. 
— Compound Rest. 
Power Cross Feed. 


























21 INCH x 8 FEET SCREW-CUTTING ENGINE LATHE, 


THE HENDEY MACHINE COMPANY, 








Taper Attachment. 
Diameter Front Bear- 
a | ing 3% x 5Z in. long. 
—___e | Cut Screws 2 to 18 
per inch. 


Weight 8 feet Lathe, 
3,500 Ibs. 











TORRINGTON, CONN. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross St., Finsbury, London, Eng. 







































Pe Sete iaie: 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


mete Yes Simple, Compound and Triple-Expansion Engines. 
= - HIGH-PRESSURE BOILERS. 

=> Complete Steam Power Plants of Highest attainable Efficiency 
=_ rdaress BUCKEYE ENGINE CO., Salem, 0. 

_— Or SALES ACENTS: 


—= = 2 = 
NE CO.’S § 1S AGENCY, H. T. PORTER, No. 10 Telephone Building, New York Cit 
BUCKEYE ENGINE C bancoe pide, Boston. Mass. N. W. ROBINSON, 97 Washington St., Chicago, lit. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
A. M. MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM PN nal Co., ALBANY, N. Y. 





ST EAM TRAPS, STEAM "DUMPS 


9 AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


' g Renewable Seat and Disc 


VALVES. 


_. AMES IRON WORKS, 
j OSWECO,N. Y. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


New York Agency, 
18 Vesey St., 








Branch Office, 
151 Monroe St., CHICAGO. 








‘> Over 35,000 Engines in Use 









STRONG, WELL te STEAM 
SERVICEABLE 
Horse Power 
i I2to <s Adapted to Heavy, 
‘ tested under Continuous Work. 
‘ SUITABLE 


“Tubular & Firebo: 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


THE TWISS IMPROVED AUTOMATIC ENGINE, 
urec 

NELSON W. TWIss, 28 Whitney 
Ave., NEW HAVEN, CONN, 

ce New C ylinders put onto 

old engines , eff cling asaving 
of 25 to ) 40 per cent. in fuel. 

Als so vertical and marineen- 












ENGINES & BOILERS 


Stationary & Semi-Portable. 
8 to 2& HORSE-POWER. 
High in Grade. 
Low in Price. 
Send for Pamphlet. 


sea The W.C. LEFFEL CO. 








STOVER 
CONDENSERS. & 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


neat HANDSOME CATALOCUE FREE. 
9 THE CONOVER MFG. CO., 9 Liberty St., N.Y. 
IF YOU WISH TO OBTAIN 


Drv COA SN 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam.’ Mailed free. 


THE POND ENCINEERINC CO., 


MARKET STREET, ST. LOUIS MoO. 


=F The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 

EVANS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 
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| ‘ BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 








THES v.¢ IN 













" MANUFACTURERS 

OF IMPROVED -=-MpeJ 
CORLISS STEAM ENGINES @aNiten fem 
RES Ty pure VARIETy~ me 
ConTRACTS oWEReem 
TAKEN FOR [amPvete Prants™ 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 











WAYN ESBORO, 







(Tandem Compound.) 


‘Nb he IRON WORKS CoO. 





MEADVILLE, PA. 
New York, 15 Oertianet st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


“i “Dick & Church” Automatic Cut-af Engine 


————— Single, Tandem Compound, and Triple Expansion. 
4 Horizontal Tubular and Manning Vertical Boilers. 


PESTON sap A 


HIGH PRESSURE BOILERS s WESTON ENGINE CO., 








PAINTED POST, N. Y. 
our j L£ JULIAN SC euie a Lae St., N.Y. 
COMPLETE POWER PLANTS ~ mW SciPLe b Cb ad Kies St, Poin Pe 








Ni othe engine hata perfec EEG SERRGUAES 
OUR GUARANTEE. WHO DARE MEET IT? Sitwite Wag \ 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 4 educ-f 


tion of boiler pressure fiom the greatest to that necessayy\\ Ved 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy- 


ment of one dollar Send for Catalogue. , — 
Branch O13 {/l4i Liberty St. New York. N.Y. J. H. me Peer irc( 
ranch ICS.) 412 Washington Ave. St.Louis, 10. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Washington St., N. Y. 
46 N. 7th St., Philade Iphis Re 
7 Haverhill St., Boston. 








28 W. Randolph St., Chicago 
99 Ist Ave , Pittsburgh, 
179 Race St. Cincinnati. 


Tee CASE AUTOMATIC Gh SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 2i¢ to 25 H. P. 


7 Manufactured hy THE J. T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & se te ENGINEERING CO., Selling Agents for New 
York and Export, 42 ¢ ‘ortlandt Street, N. ¥ 

















AiR COMPRESSORS WITH 
Compounpn Air CYLINDERS, 
ano Compounn Steam Cv - 
INDERS WITH Meyer or Cor- 
Liss VaLves. 


RAND DRILL C0., 


23 Park Piace, 
NEW YORK, . Ss. 

BRANCH O “robe ea 
: “Be mw, Chi 


AIR 


Monadnock 
Ishi eming, 

; 1316 18 th st. Deny er; Sher 
ste ole v.Q@., Canada; Ap arta do 
830 “Me xic o City. 








W.C. YOUNG M’F’G CO,," 5:0" 
FootLathes, Engine Lathes. 


SHEARS AND PUNCHES. 


Bete STEAM, 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean ont Dry Secon 
ete 


‘|REDUCED PRICE. 


On account 
of the econo- 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 












Grinding 
Machine in 
lots of 50, we 





a ey nee » Dry Bo “ ; are enabled 

ace epa or as close to engine , ve » 

4 as possible, the steam taking as epiral to reduce the 

i course betwee pen the threads caus An atari. 

the wat to be thrown by c aii teaas price mater) 
Seree against the outer walls, while the ally while 
dry st through the small ~ ale s 
ametanahaiba, Aisa Gan nier ao adding to the 
A or B, as convenience may re ceaire efticiency of 
also used in conveying steam long dis Ve» 
tances f r Stean Sj fay Pe bry Houses the machine 
nenghe oK * erators, and fo as pes 


i by supplying 
all attac peas nts. SEND FOR CIRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 


s where Dry Steam is necessary 


(EYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia. 





CYLINDER SICHT 


PATENT OILERS FEED Cups. 


Government Regulation 
j}POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


~~ J. E. LONERGAN & 60., BRASS FOUNDERS AND @@. 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


ENGINEERING CO 
NICETOWN 
PHILA, 
49 DEY sT. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 














Dodge Chain, Howe Chain, etc, (Chicago-Link-Belt Machinery Co.) 
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AMERICAN MACHIN 





Marcu 23, 1893 


IST 














——— & SHARPE MFG. CO. 


EeHROV LDE NG SE, i... 


No. 1 Vertical Gauckine MACHINE. 


a hole 3 inches 





The machine will bore 


in diameter, 1o inches deep, and receive a 


pulley 28 inches diameter, 11 inches face. 


Weight, 3,400 pounds, 


The spindle cannot wear out of line 
with the turret slides. The work is easily 


trued and fastened in place, and the chips, 


falling through the center of the spindle to 


the floor, do not clog or dull the tools. 


MACHINE TOOLS on Exhibition at 23 South Canal Street, CHIGAGO, ILL. 


FRED A. RICH, WESTERN REPRESENTATIVE. 


NILES TOOL WORKS, 


HAMILIFON, OHIO. 


MACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
*s Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
No. 8 SCREW MACHINE. ples of work done. 
Machine Shops of all kinds equipped complete. 
spondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 











Corre- 


PITTSBURGH, 
LEWIS BLOCK, 


CHICAGO, 
PHENIX BLDG. 











INCREASED SALES 


RADE 


JENKIN 


ENKIN Show that our customers appreciate the 
sil a value of improvements made in 
JENKINS STANDARD PACKINie JENKINS PACKING. 
It can be used again and again. Does not 
FENKINS ROT or BURN out. Have you tried it 


‘« Trade 
JENKINS BROS,, New York 
Philadelphia, Boston and Chicage. 


recently ? If not, DO SO! Look for 
Mark.” 














THE LODGE & DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, OHIO. 


WE BUILD A COMPLETE LINE OF 


IMPROVED LABOR SAVING MACHINE. TOOLS F ny ky 


SOLIDITY, CAPACITY, and FINE EA , 
CONSTRUCTION. ay 








NEW YORK STORE, 


64 Cortlandt St (pm 


CHICAGO STORE, 


68-70 S. Canal St 


ALFRED HERBERT, 


Coventry, England 


GOULD &EBERHARDT 


NEWARK, N. J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 

Double Triple Quick ‘ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS, 









— a eee 


nad 2) 
Improved 24, 26, 30, 36, 42 and 54-Inch Metal Planers. 








THE PRATT & WHITNEY C0, 


HARTFORD, CONN., U. 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., er for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


WESTERN BRANCH, 100 West Washington Street, Chicago, 111. 


108 BILLINGS FIFE WREACT 


Faw Drop Forged V 
Jrom best Tool Steel 
Few Parts 
Best Workmanship 
| Angle of Faws the 
same trrespective of 
the size of pipe taken 


bY « A *s 








h 14 inches Takes Pipe from % to 1¥% inches 


The Siar & Spencer Co., Flartford, Conn. : 








Write for Circulars. 














WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


MONITOR LATHES |: 
























































——=— SIX mneare so ah) 
| . 
IRON AND BRASS WORKING MACHINERY. ra 
SEND FOR ILLUSTRATED CATALOGUE, 1 wi 
= tir 
Qa YN 2 4 —_ MAXWELL & MOORE ° 
(x) c , j | 
seca u ~ Manufacturers and Dealers in all kinds of . 
bm ot. e are TOOLS Mo SUPPLES : 
Oo Ss HINISTS?. 
aad = Z, a ‘ MACK HINISTS’ 
> - aa 
LL, Of Eg 
— 5 ~~ & Oo 
ipl FeO vi 
es a on & 4 bi 
< ™ "6. sad = th 
. a. ~ ¢ & The Celebrated au 
ped ED F. E. REED n¢ 
) = gS —_— 16-inch Swing le) 
% r © = Engi to 
O ra oe ed) ngine Lathe. A 
0. \ 
(x) a 5 ~ a = ca 
C5 | I | 3 S 111-113 LIBERTY S7., NEW YORK, a 
We carry the largest line of Tools and Supplies in the City. id 
ON 
CO is, W, & L. DRILLS 
tf. i Ly | 
LARGE STOCK, 
QUICK DELIVERY. 
Write for Catalogue and Prices. 
W. P. DAVIS, 
Rochester, N. Y. 
WYMAN & GORDON. J. M. ALLEN, PresIpeEnr. 
WORCESTER, MASS. WM. B. FRANKLIN, Vice-PRESIDENT. 
ROP FORGINGS F. B. ALLEN, SEconp VicE-PRESIDENT. 
e! J. B. Prerce, SECRETARY & TREASURER. 
\ 









SPUR- AND SPIRAL-GEARED 





20 SIZES. 
(**SELLERS’ MOTION’’) From 22’’x22"’ 
to 96'’x72”’ 


any 
jlength. | 





ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 








ss Io I+ 


OUR ADVERTISEMENT, 


PAGE 18. 
~ MANUFACTURERS OF 
Heiney MACHINE So MACHINE TOOLS. 


21 u.M.CARPENTER ‘&_ 





TORRINGTON, CONN. 


Cua® CHURCHILL & Co.,LTD; AGTS. 
21 CROSS ST., Finssury, London, ENG. 











Manufacturer 
—of— 


APS & DIE 





PAWTUCKET.R. I. 





